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Presses for Working Sheet Metals. 





One of the prominent industries of this | 
country is the manufacture of various | 
articlesin sheet metals, and for this trade a 
few firms have made a specialty of machinery 
adapted for producing work economically 
and rapidly. We illustrate herewith two 
presses manufactured by the Ferracute 
Machine Company, of Bridgeton, New 
Jersey, who are prominent among the manu- 
facturers in this line of tools. 

Fig. 1 shows a foot press designed for any 
general work, such as cutting out and form- | 
ing up tops and bottoms for cans of all} 


. . . * | 
kinds, cutting out tin-ware and for punching | 


any light sheet iron work. It has a frame) 
A, mounted on three legs, on which hook | 
shelves B, B, to hold the sheets of tin. The | 
hole through the bed is square, and over | 
it lies a removable bolster-plate /, with a| 
five inch round hole for light work. The | 
slide-bar D, is of dovetail sectior, six| 
inches wide, and works in adjustable bear-| 
ing twelve inches long. It has a slot through 
its centerin which works a friction roller 
attached to the end of main lever C. The} 
latter has adjustable weights at F’, to be put | 
on for heavy weight, and is driven from | 
treadle H, by pitman G, which has 21 inches | 
adjustment in length. This can be set very | 
accurately by the swivel, which locks with | 
a hand wheel, and requires no wrench. The | 
treadle has a rubber bumper at A, and the | 
‘* treadle-stop 1, the same. The latter is | 
adjustable by a handle nut at M, by which 
the treadle can be set to any length of stroke 
desired. It is suitable for six inch combi- | 
nation dies and other lighter work. On 
account of the accuracy in slide bearings, 
&c., it is also particularly adapted for cut- 
ting any irregular shapes in tin or other 
light sheet metals, up to eight inches square. 
It is provided with differential die clamps, 
N, N, which are made to adjust sidewise to 
suit different widths of dies. A hollow bolt 
or sleeve is secured in a slot through the bed 
and bolster-plate by a large nut underneath, 
and on its lower end has a screw of nine 
threads per inch, on which runs a_ hand 
wheel 0. Through this sleeve slides a 
hardened steel bolt with a hooked head at 
the top, and at the bottom a screw thread of 
ten per inch, running on which is a flanged 
nut. The steel bolts being swung around 
with their heads over the die and allowed to 
drop upon it, the wheels, 0, O, are run down 
until they strike the flanged nuts. The 
latter then revolve with them, but do not 
descend quite so fast, owing to the varying 
pitch of screws. This ‘‘ differential” action 
tightens the die with great force. The 
wheels leave the nuts and run up rapidly on 
their single screws when it is wished to re- 
lieve the pressure. This clamp is durable 
and simple, consisting of but 4 working 
pieces. The hole in the bed can be enlarged 
to 8x14 inches, intersected by a 101g inch 
round hole if desired. The frame can also 
be heightened, giving 6 inches more room 
than usual under the slide bar. This is use- 
ful for bending up square can bodies. 

Fig. 2 shows 1 power-drawing press for 
making deep edged work in tin, thin sheet 
iron, copper or brass. It will cut and draw 
heavy lantern and lamp work, rim covers 
(for pails, &c.,) tea-pot breasts, butter dishes, 
pie plates, 1, 114 and 2 quart (so called) milk 
pans, or any other work in tin, thin sheet 
iron, or brass, not more than 2 inches deep 
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by 10 inches diameter, or if only 1 inch deep 
up to 12 inch diameter, one at a time. 
Where 2.blanks are drawn at once it will 
make up to 1 quart pans. The operation of 
the press is as follows: The outer and inner 
slide-bars descend together until the dies have 
cut the outer one, stopping as soon as the 
‘* holding” die reaches the blank, while the 
inner one, with the punch attached, con- 
tinues to the bottom of its stroke. As soon 
asthe work is done they both return to their 
upper position. The outer slide-bar is 
driven down by two steel cams resting on 
steel rollers, and the inner slide-bar or 
plunger by an eccentric which gives a posi- 
tive motion in both directions, The springs 
(which are set with screw adjustments) 


'merely raise the weight of the outer slide- 
| bar, and as they are amply large and long 


the slide-bar cannot ‘stick down.” The 


| plate on lower end of outer slide-bar, to 


which upper die fastens, is arranged with a 
screw sleeve for adjustment, and with three 
bolts which can be set separately so that the 
holding surface of the upper die is brought 
into a parallel plane with that of the lower, 
thus causing the work to be drawn evenly 
allaround. The inner slide-bar or plunger 
is arranged so it can be revolved to any 
desired position and locked after the cies 
are set. This isa great advantage for oval, 
square, or irregular shaped work. To those 
not acquainted with the ‘“‘ drawing” process 
it may be interesting to know that it con- 
sists in holding the ‘“‘ blank” of sheet metal 
between 2 {flat surfaces under pressure 
(sometimes several tons), whilst the central 
descending punch draws it from betwecn 
them in a conical or cylindrical shape, leav- 
ing the sides without wrinkles—the metal 
being ‘“‘upset ” or thickened circumferential- 
ly, and stretched or drawn out radially, as 
the outer parts are reduced in diameter. 
ae Ae 
Bits of Experience. 





BY PROF, JOHN E, SWEET. 


No. VI 

The subject of bearings for journals has 
been pretty well agitated of late in the 
columns of the AMERICAN Macurnist, and 
somewhat more so in the meetings of the 
Syracuse Mechanical Association, from 
which some of the facts in the case may 
be of value in future discussions. An 
authentic account was given of a loose pulley 
on ascroll saw (which was itself but little 
used) running for fully six months without 
the application of a drop of oil. It had 
been noticed that it required less attention 
than loose pulleys in general, and so was 
oiled and allowed to run until it showed 
evidence of wanting another supply, which 
did not occur in over six months. This was 
nothing but a cast iron pulley on a wrought 
iron shaft, with nothing but a plain oil 
hole. 

Another case of a successful loose-pulley 
experience was related, where the pulley 
was subjected to excessive duty—a plain 
cast iron pulley with a right and left hand 
groove, cut from nearly end toend. Still 
another, of a loose pulley, where the hole 
had been so badly worn as to call for repair, 
and to make a short job of it, it was bored 
out and babbitted. This had to be relined 
about every two months. If any man has 
the courage to use a cast iron box in the 
place where people have been in the habit of 
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seeing bronze or babbitt metal, he is sure to 
meet with ridicule, though the 
upon which the belt runs half the time is 


'o0se pulley 


cast iron, and has but half the length of sur 
face to stand the wear. If the loose pulley 
gets dry and sticks, 
little, draw-file it instead 
and round 


they drive it off, file ita 
of 
if they know enough, oil it, put 


filing it round 
it back, and it goes all right, and they do 
not profane the loose pulley nor the cast iron 
hole, nor think of it. 

If the babbitted 
out by use, they stop the 


box gets dry or wears 


machine, dig out 
the old box™ix up and rebabbitt it, spend a 
half day in getting it going, and do not pro 
fane over But let the cast 
box get dry and stick, and one-fourth the 
time spent in getting it to go that would 
have been spent with the babbitted box, and 


it either. iron 


there is music in the air directly. 

If the cast iron box is solid, is a good job, 
and not too tight, and is kept oiled, nearly 
all willadmit that it is the best thing out. 
Then why not invent or adopt some way to 
keep them oiled, and use the best, instead of 
beating around ? 

Small bearings run more easily than large 
ones, unless the small ones have so little sur 
face that they run metal to metal, in which 
case, the large bearing will run the easiest, 
Then 
the large one not oply runs the easiest, but 
never wears out. 

It by in 
creasing the length, instead of the size, in 


if it is large enough to run on the oil 


is best to get wearing surface 
most cases, up to the point where the bear 
ing is not so long as to spring within itself; 
beyond that point, the bearing had better be 
increased, by increasing the diaineter. This 
is especially the case in crank pins and main 
journals of engines. <A short crank pin and 
turning the crank casting itself wrong side 
out are among the things that render high 
speed possible. The 


these parts of an engine, constantly bending 


excessive strain on 
them out of truc, is one of the sources of 
trouble. The speed of the sliding surfaces 
is slow, compared with that of other jour 
nals, which give no trouble. The stiding 
surfac:s of wood planing machine journals 
run at fect minute, or 
more; al orne]l we run a shaft at the 


enormous Velocity of sixty thousand revolu 


one thousand per 


aod 
tions per minute on journals 3," in diamcter, 
which mide a sliding friction surface of over 
one-half mile per minute. No crank pins 
have anything like this velocity, and when 
they are true there is no reason why they 
Should not stand as high surface velocity as 
uny other journals. 

ben 


When main ‘ters and crank pins have 


to be deluged with water to keep them 
cool something is wrong, and that som 

thing wrong is because they are not large 
enough, or are untrue, or spring. The 


longer they are made the worse they will 
spring, if they are of the overhanging sort, 
All full cranks, or 
call springing, 
because springing does not throw them out 
of line; but they give 


double cranks, as some 


them, never bother from 
trouble 
because they are too small. 

It was my misfortune to be compelled to 
Stay at the Centennial Exposition three or 
four days while the engines were being dis 
mantled ; and of all the engines with full 
cranks I saw but one in which the erank pin 
was as large as the shaft. While every one 
who can understand the principles of re 
sistance will at once see that the pin ought 
to be larger than the shaft, it may be expect 
ing too much to hope for engine builders to 
it. But it that if 
could be made to discover the fact that the 


large crank pins never give any trouble and 


see would seem they 


the small ones do, they would at least save 
the cost of turning them down. 
Another thing I noticed in the Centennial 


dismantling was, that there was but one 


engine in which the main bearings were not | 


cut up in circular streaks, each having a cor- 
responding groove and ridge in the box. It 
occurred to me that it must cost a good deal 
of steam power to grind in the grooves by 
friction, that they were of no use, in fact, 
rather costly things to maintain after you get 
them. <A simple remedy is to let the shaft 


14” will do it. 


‘*shuck” endwise, and 14 


sometimes 


does not hurt the crank pin to let the rod 
play 14” nothing will find its own 
center quicker than a connecting rod. But 
end play in an engine shaft will not do; it is 


apd 


not mechanical; it is not orthodox; it will not 
Another thing that will not do in an 
self-adjusting box. A self- 
for shafts has, after 
twenty years’ growth, been 


1] 
SéUl. 


engine is a 


adjusting box line 
fifteen ac- 
cepted even by some of the men who “have 
> 

out 


self-adjusting box in an engine will not do. 


or 


‘ 
« 


been thirty years in the business.” 


ba) 


If one end of a shaft wears down faster than 
the other, or if the foundations settle, it seems 
better to let the boxes wear to fit than to tip 
into position. Why? Ido not know, but it 
is SO. 

The first 
ever knew had cast-iron boxes. 


lathe I 
It has been 


cast-iron bed, slide-rest 


running ever since; has had as good work 
done on it as I ever saw done; is good yet, 


and I doubt if the boxes have been tightened | 


But 
boxes would not do, and the New England 


twice in twenty-five years. cast-iron 
tool builder put in bronze boxes; they sold 
tip top. 
s¢ll, but were not durable, and they now 
make bronze boxes and bore the inside out 
and fill with babbitt metal. The metal does 
not ruin the shaft, and, by taking up the 
Pant I 


slack every yeur or so, it does all right. 
know a Bement shaping machine, sixteen or 


eighteen years old, that has nothing but 
rernmed holes in the cust iron frame, and 
round wrought iron or steel shafts. It has 


run pretty constantly, and appears almost as 
good as new. 

I know of but one man who knows any- 
thing about cast iron boxes for engine shafts, 
and he won't tell 
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Improved Crown-Sheets for Fire-Boxes of 
Locomotives. 


The illustrations show an improvement in 
crown sheets for tire-boxes, invented by H. 
8. Bryan, master mechanic of the Chicago & 
Towa R. R., Aurora, U1. 

Fig. 1 represents a fire-box complete for 
the locomotive boiler, | 

Fig. 
a part of which is cut away in order to show 
more fully the shape of the sheet after being 
flanged. , 


» 


shows a section of the crown-sheet, 


the sections before they are riveted together. 

The several sections of the crown-sheet are 

| made of the material usually employed in the 

construction of fire-boxes, and are substan- 

tially U shaved in and are 

placed side by side and riveted together, 
forming the crown-sheet. 


cross section, 


The object of this invention is to dispense 
with the crown bars, bolts, nuts, washers, 
etc., usually employed, and thereby obtain a 
better circulation of water over the crown- 
sheet, with less liability to mud and scale 
collecting thereon, All parts of the crown- 
sheet can be readily washed and kept clegn 
and free from sediment or scale without re- 


The Yankees found they would 
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with bars attached. 

All bolts and nuts projecting into the fire- 
box from the crown-sheets, as well as the 
seams in the side sheets, are dispensed with, 
thereby avoiding a serious objection to the 
old style of crown sheets with bars. These 
crown-sheets are very simple and easily con- 
structed, requiring no other extra tools or 
forms than those to be found in any boiler 
shop, while the expense of forging and fitting 
crown-bars, bolts, nuts, washers, etc., is 
entirely dispensed with. Several of them 
have been in use for more than two years, 
under the most severe tests, and have proved 
to be all that is claimed for them. 
Review. ) 


(Railway 





> 
Extracts from Chordal’s Letters. 


Mr, Editor: 

* * * * The most original of work- 
men, if they don’t keep their eyes open and 
their pluck at command, will sometimes fall 
into shop ruts, which, if they do no harm in 
themselves, Will, at least, tend to blunt all 
originality. Railroad shops probably dam- 
age a man more in thisrespect than any other 
shops. The work of the railroad shop 1s 


generally good work, in fact, it is always 


far superior to marine work in this respect; 
but it is almost always old repair work, and 
it is generally one thing after another of the 
same kind. There gets to be one way of 
doing a certain job, and, as a consequence, 
the railroad machinist gets to be a certain 
kind of a man, and he can always be picked 
out among men in other shops. 

If an original workman has the hardihood 
to do some job in any peculiar and uncom- 
mon way, he is bound to overhear some 
smart Aleck say: ‘‘ Well, that’s the first 
time I ever saw that done that way.” This 
remark in most shops becomes acompliment, 
but in the railroad shop it is always a sneer. 

* * * * No machinist in this country 
has done himself justice until he has worked 
somewhat in railroad shops, but the lad so 


| unfortunate as to learn his trade in onc is to 


be pitied. No matter how good a workman 


is on railroad work, he finds himself 


| decidedly “ off’ when he gets out in the 


other shops. He finds he must stick to rail- 
road shops or else grit his teeth and learn 
his trade over. 


* * * * When I say a machinist don’t 


(do himself justice until he has worked in 
|railroad shops, I may be accused of. inti- 


mating that a machinist ought to tramp over 


the country and work around. 


That’s just exactly what I mean A ma- 
chinist born and bred in one shop isn’t worth 
a cent to himself. 

A month or so ago you published an edi- 
torial on ‘‘ Migratory Machinists,” in which 


| you pointed out the advantages of sticking 


toone shop. In this general sentiment I 
concur; but I hold that there is a time to 


commence sticking, and that too much stick- 


ing before that time tends to damage a man’s 
future. 


Every workman remembers 
the brief years of his apprenticeship. How 
new tricks dawned on him and became old, 


| and how jobs were worked around and got 


out without proper facilities. He learns all 
of the details of the shop, and gets the run 
of things generally. He knows the virtues 
and shortcomings of every tool in the shop; 
he knows the round, straight lathes, and he 


| knows the flat planers, and he knows all 
Fig. 8 is a plate which is placed between | 


about the drill presses, and knows of every 
cone pulley which has one step that a belt 
won't stay on without guiding; he knows 
what chucks in the shop wil! fit different 
lathes, and he knows what chucks will do to 
bet on; he knows where every odd tap is, 
/and knows when it was made, and what it 
| was made for, and where it can be used to 
advantage; he knows all about every little 
special rig and appliance, and he knows all 
about the methods and customs of the shop, 
and, above all, in every extremity, in every 
pinch, and in every desire, he knows what 
/men to go to for aid and comfort. 

| * * * * During the three or four years 
of his apprenticeship, the lad is doing two 


It | moving braces, bars, etc., as is necessary in { things. He is acquiring skill by daily observ- 





ation and practice, and he is learning the 
shop. 

When he becomes a journeyman things 
go on as before. He is still acquiring skill, 
for no man ever becomes a finished work- 
man. He never stops learning; he is still 
learning more of the shop; he still has his 
old stand-by’s to lean against in emergencies ; 
he still knows where to find the proper chuck, 
and the odd tap, and the superior lathe, and 
the ‘‘dingus” to keep that belt on, and the 
rig to do certain jobs with. His field of skill 
and observation is limited by this one small 
shop, or, worse still, by one large shop. The 
tools he uses are the tools he has seen in this 
one shop; the tricks and kinks he knows of 
are the tricks and kinks of this one shop. 

This man, born and bred in this shop, is 
of the utmost value in this shop, but his 
owners Will nine times out of ten expect him 
to work at low wages, just because he was 
manufactured on the premises. If the chap 
has any good stuff in him, he will clear out 
and look around, and, for that reason, I am 
a friend of shops which try to gouge work- 
men who learned their trade there. If these 
fellows were treated fairly, they would 
probably stay forever, and that would be the 
end of them. 

* * * * Let the workman stay in his 
native shop till he dies, and everything would 
be all right. He should get more pay than 
he gets elsewhere, and his position being ab- 
solutely permanent, he can arrange the af- 
fairs of life with some certainty. But the 
trouble is, his place is never permavent. 
Theie is no power having sufficient control 
of events to guarantee a machinist a steady 
job, while he is gaining in years, raising his 
family and adorning his home. As his main 
value in the native shop depends on his 
knowledge of that shop, he should try to 
make himself independent of events, by ac- 
quiring that peculiar something, which 
makes a Man a man in every new position. 

* * * * How often have I sadly 
watched some poor unfortunate man of fifty 
go to work at that late age in his second 
shop ! Twenty-five years in acquiring 
knowledge too narrow to fit in the new 
place! He brings nothing but his skill into 
this new shop. His skill is not much superior 
to his skill of years ago, and he sees young 
kids of eighteen around him who belong in 
this shop, and are, under the present circum- 
stances, his superiors in every respect. He 
broods in his discouragement and pities the 
future of these lads, if they do as he has 


done. 


* + 


* The trouble with this late 
move to new fields is, that the awakening 
comes too late. The disconsolation of an 
ugly turn in life’s affairs at a late age is not 
very well calculated to fit the average man 
for the reception of new ideas. It is a bad 
time, and the circumstances are illy fitted to 
open up such channels of adaptability as there 
are in a man. Most men, after one such 
rude shock to their fancied perfection, be- 
come tired, heartsick and discouraged 
slouches. 

* * * * Ttis a knowledge of the ex- 
perience and emotions of such men as this, 
that makes me firm in the belief that a work- 
man does well to begin tramping early, 
after finishing his time, and to quit tramp- 
ing soon after beginning. There is no 
eartbly use of keeping the thing up. The 
idea is to get posted in the general ways of 
the trade—something which cannot possibly 
be done in any one shop—and, at the same 
time, the variety is not so great that its 
salient points cannot be absorbed in a short 
time spent in judiciously moving around. 

* * * * My advice to a young chap, 
after serving out his time, is to start out, no 
matter what pay can be had by staying. 
Call your starting point your home, and 
never call it abandoned. Go so far from 
home that you can’t get back, and don’t go 
near any friends or men you have ever seen 


before. This will put you to the rack of 
self-reliance, but the thing must come 
before the boy changes to the man. You 


will march out into the world, confident that 
you know all about machine shops, You 
will get work without much trouble, at least 
without any of the trouble you ought to be 
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free from at this turn in life. You will get 
work where old stagers fail, and you will 
make friends where the old stager don’t 
look forthem. Your first new shop will be 
a grand revolution. 

If you were brought up on twist drills, this 
shop won't have one in it, and vice versa. If 
you are used to clean, bright, true lathes, 
you willhave to learn to do true work on 
cranky old machines, which you don't 
recognize as lathes. If you are used to 
leaning on friends when ‘‘ stuck,” you will 
learn to kick for yourself. If you are used 
to blunt-edged tools, you will be ashamed, 
and willlearn to make tools to cut. If you 
were brought up on gauges, you will learn 
the trick of caliper fitting. If you are used 
to fine work, you will learn another way 
without forgetting the old. You will learn 
how to find the odd tap in a strange shop, 


where men don’t befriend you. You will 
feel like a cat in a strange garret, and will 


learn how to get over it. 

You worked three years ona lathe and 
-all yourself a machinist, and your first job 
in the new shop will be chipping wide key- 
seats. You never heard flat work talked 
about, but here you will be told to make 
nice planer work fit properly. For the first 
time in your life, you will see scraping done; 
you will have to learn how. You were taught 
to line up engines with a string of some 
kind, and in this new shop they will kill 
you if you say ‘“‘string.” You must learn 
the use of straight edges. You are used to 
a milling machine, but 
here they will bring you 
a lot of bolt heads to 
chip and file up nicely. 

In this new shop you 
will learn to dress bolt 
heads and nuts by a 
hexagon gauge. 

Your bolt heads will 
be hex. but they won’t 
be uniform in width, 
and they won’t be par- 
allel. The next shop 
you strike will make it 
warm for you if you 
dare show a hexagon 
gauge, and you will learn 
to do the same work 
with a square jaw gauge. 
Here you will make 
nuts, &c., which will 
be perfectly uniform 
across,and will fit asolid 
wrench as well as they 
fit your square gauge. 
You learn to let the 
angles take care of them- 
selves, and find that if 
you keep them so they 
look about right, they will pass for hexagon 
work and be better than the kind you first 
learned to fit up. 

In your fourth shop, you will be ordered 
to lap all round work, when you never heard 
the word lap in your life, and don’t know 
what it means. 


\ 


You will now become familiar with reamed 
holes unless you are used to them, in which 
case you will become familiar with holes 
finished in the lathe. When at home you 
had cranes in the shop, but here you will 
have a chance to study muscle, 

You learned your trade with a decent 
foreman, but now you will learn to put up 
with a rowdyish blackguard. 

You have worked in a shop on your 
honor, but now you will learn how it feels 
to be put under rules. These rules will 
develop meanness in you which you didn’t 
suppose you possessed before. 

You have worked in level shops, and now 
you can learn to work on a floor with forty 
different heights. 

You are used to a coarse shop, may be, 
where every thing was expected of you, 
from fitting up engine rods to cleaning out 
the shop boiler. You will strike a shop 
which don’t allow well paid machinists to do 


common work. 


7’ ee '@ 


In all this tramping for ex- 
perience, never lose sight of the fact that 


you are doing it to learn things. Leave 
friends among men, bosses and people, 





wherever you go. Never get discharged. 
Always leave when the shop wants you to 
stay. Don’t be trying to stay, when they 
want you to go. Never leave any shop 
under such circumstances that you can't get 
a cheerful and well wishing good-bye out 
of shop and office. 

Pick out different kinds of shops. Rail 
road, car, steam engine, locomotive, machine 
tools, mining 
machinery, agricultural implements, print 
ing machinery, steam pumps, mill machin- 
Take in the whole variety in small 
doses, and then go home and settle down, or 
move your home to the place you like best. 

* 


woodworking machinery, 


ery, etc. 


* & 


Very respectfully, 


CHORDAL. 
me 


Korting’s Improved Steam Blowers. 





The accompanying illustrations represent 
an improved style of steam blowers which 
have been lately introduced and _ tested in 
relation to their efficiency. 

The principle which recommends the ap- 
plication of a forced blast through the fire, 
instead of a strong draught obtained either 
by a high stack or other means, is to have a 
separate regulation of the quantity of air 
supplied to the fire for combustion of the 
fuel, from that by which the exit of the 
flames and products of combustion is con- 
trolled. 

It is well known that by the use of an ex- 


cessively high stack or other artificial strong 
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| liable to be, and are, present 


| 
the more economical combustion of the fuel, 


to kind of fuel, it is 
claimed that a much greater advantage re¢ 


blower sup- 


which applies any 


sults from the use of this as 
plying a means of using a low priced fuel 
which could otherwise not be used. 

The effect obtained with 
considering the of 
greater than that of any other plan to produce 


these blowers, 


amount steam used, is 


the same amount of blast, and the small 
amount of steam carried into the fire is 
beneficial to combustion. 

These steam blowers are designed for 
boilers, gas generators, heating furnaces, 


forges, &c. They are sold by A. Aller, 109 
Liberty st., New York; 
Schutte & Goehring’s Manufactures. 
* ee 
Boiler Proportion and Construction.— 
Water-Tube Boilers. 


General Agency of 


BY WILLIAM H, HOFFMAN 

The claim is made by all builders of see 
tional or water-tube boilers, that their struc 
tures are absolutely safe. Is this claim valid’ 
We 
tube boiler now in use is provided with small 
the 


consists of 


will see. Nearly every type of water 


sectional compartments for holding 
water, but the 


one large compartment, generally of suffi 


steam chamber 


cient size to be dangerous in case of over 
pressure, either by gradual or sudden accu- 
That the latter conditions 


mulation. are 


at times in this 






—oo 
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boiler can be accepted as a perfect’y safe 
of be a sectional 
boiler dnudeed; not only to the 
chamber, but in the matter of steam chamber 


cvenerator steam, it must 


as water 
also. 

As I just used the words “‘ perfectly safe,” 
I will here recall them. The boiler is not 
yet designed that is perfectly safe, for even 
with a sectional steam chamber, an explosion 
of one or more tubes containing either water 
or steam liable to occur from bad 


Water or management, and to be attended 


is very 
by disastrous results 

I am not “ writing down” the water-tube 
boiler, but hope our friends will try to make 
them better. 

 —e- 

The use of electricity as a motive power 
for plowing still in 
France and at Sermaise, Marne, and lately at 
Bar-le-Due, at an agricultural show, Mr C. 
Felix exhibited his machinery. The plow 
was one of Howard’s double-furrow, and the 
Gramme drove the drum of the tackle by 
means of friction-rollers, being itself driven 


is 


being prosecuted 


by current supplied from a larger Gramme 
placed near the steam engine. When the 
plow has reached the end of the furrow the 
machine is reversed, and when it is desired 
to shift the tackle, the friction rollers are 
detached and the power applied by means of 
a chain and toothed wheel. 
ae 


vessels, which especially in 


W ooden 


chemical works, are 
destroyed, 


to 


quickly 
should, according 
Herr Schaal, well 
dried in hot-air, then 
painted twice or thrice 


be 


with a solution of paraf- 
fin in six parts of petro- 
leum-ether. Vessels in 
which boiling is effected 
with steam, should fur- 
ther be coated with lin- 
seed-oils varnish, or with 
water-glass; after drying 
the 
should be removed by 
means of dilute muriatic 
Paraffin 
well adapted for packing 


water-glass coating 


is also 


acid, 


stuffing-boxes, especial 





| 


ken 





ly in stirring apparatus 
to of 
fuming and Enelish sul- 
In alizar- 
ine works, Herr Schaal 


exposed vapors 
phuric acid. 


found often as many as 





Yi t, 10 per cent. of the work- 





KortTING’s IMPROVED STEAM BLOWER ATTACHED TO BOILER. 


draught, nearly double the quantity of coal 
can be 
with a draught of ordinay strength—but it 
is also understood that the more the draught 


consumed on the same grate than 


is increased, the less economically is the fuel 
consumed. of this is that the 
same force (viz: draught) which supplies the 
air for combustion by drawing it through the 
fire, cannot help 


The reason 


to rushing the hot gases 


and flames towards the chimney with a 
speed corresponding to the force of the 
draught. This speed is often so great that 


one-half of the heat which should be used 
for evaporation or heating 
chimney. 

By the use of the furnace blower, it is 
claimed that this waste is obviated. — Firing 
in this way, the exact quantity of air re 
quired it claimed, is 
forced by the blower from underneath the 
grates through the fire, the quantity being 
regulated simply by the increased or de- 
In 
stead of allowing the flames to rush with 
great speed up the chimney, their exit is 
checked by means of the damper, leaving 
but su flicie nt ope ning 10 let the gases escape 


is carried up the 


for combustion, is 


creased opening of the steam valve A. 


up the chimney without having a pressure in 
the furnace, and the result is, 
greater proportion of heat is transmitted to 


that a much 


the body to be heated or used for evapor 
ation, if the blower be attached to a boiler 
furnace. 


Besides the advantages resulting from 





the 
reports of various inspectors that have been 


class of boilers, is very evident from 


published from time to time. These boilers 
will precipitate sulphate of lime much more 
rapidly than the fire-tube system, and when 


the scale reaches a certain thickness, say 
from ;/, to 1, of an inch, it breaks up and 
leaves the sides of the tubes, falling in 
bunches at the bottom. The sides of the 
tubes have, of course, been overheated, and 


the instant the 
The temperature of the 


second or third 


are left in this Condition at 
scale leaves them 
sides of these tubes, above the 
course, is not so high as to repel the water, 
and it therefore settles on to the overheated 
tube, and at the puint where the tempera 
tures are neutral this water 1s flashed into 
steam. 

The water tube people say that this does 
occur in all the tubes at the same time, 
that the of the 


scale is gradual, that it takes place first in 


not 


but contend breaking up 
the lower course, then in the second course, 
[ will 


admit that the scale in the first two or lower 


and so on, up toward the top sections, 


sections leaves the sides of the tubes in ad- 
vance of the courses above them, but I claim 
that it is quite possible for the scale to leave 
the tubes in the next two courses in sections 
large enough to produce a rapid overpress 
ure, and if the steam chamber is weak from 
any cause, it is just as liable to explosion as 
the shell of a fire-tube boiler. Therefore, J 


believe, that before the sectional water-tube 


men, with sore, suppur- 

ating, andswollen hands; 

this was especially bad in winter. The evil 

almost entirely disappeared after he made 

the men, before going to work (twice daily) 

rub their hands with a solution of paraffin 
in rapeseed-oil and petroleum, 
2 oa ae 

“Did you ever know a man who grew rich 

by fraud, continue successful through life 

at death?” 

tion was put to a gentleman who had been 


and leave a fortune This ques- 
in business forty years 
‘Not 


many men become rich as if by magic and 


After reflecting a 


while he said : one I have scen 


win golden opinions, when some little thing 
led to an exposure of their fraud, and they 
have fallen into disgrace and ruin. Arson, 


perjury, murder and suicide are common 


crimes with those who make haste to be rich 


regardless of the means.” 





ce 
Train No 


consisting of a 


fof the Pennsylvania Railroad, 
locomotive and two cars, 
started from Philadelphia at 12:51 P. M., 
one day recently, and reached Jersey City 
at 2:24 P. M., making ninety miles in ninety- 
three minutes, 

~ + <b. 


The mistake of a stone-cutter, in cutting a 
figure upside down, made it necessary to 
to Buffalo from the Lock- 
cemetery a block of granite 
weighing fifteen tons, in order to have the 


transport back 


port huge 


error corrected 
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Boiler Drilling and Turning Machine. 

We illustrate herewith a boiler drilling and 
turning machine, constructed by Messrs. F. 
& J. Butterfield & Co., of Keightley, Eng. 
This machine, says Hngineering, has been 
specially designed for drilling the shells of 
boilers, and will admit boilers varying from 
6 ft. to 16 ft. diameter, and will drill over a 
length of 6 ft. 6in at once. The machine is 
constructed on the patented designs of Mr. 
John Dickenson, mar- 
ine engineer and boiler 
maker of Sunderland, 
and it is suitable for 
drilling round, oval or 
square boilers. 

The machine 
sists of two horizontal 
bedplates At and A®, 
made with ¥ slides on 
top,and placed at right 
angles to each other. 
Upon each of the bed- 
plates is fitted a verti- 
cal arm B! and B®, 
ach of which carries 
two saddles C! and C?, 
these being each ad- 
justable vertically on 
its respective arm by 
means of rack and 
pinion and hand 
wheels D! and D?*. 
The saddles are bal- 
anced so that the least 
possible exertion 
sufficient to adjust 
them. The vertical 
arms, B! and B®, are "3 


con- 


1S 
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tical shafts L! and L2, ete. On the vertical 
shafts are fitted coarse pitch worms sliding 
on feather keys, and carried with the saddles 
C! and C2, ete. The worms gearing with 
the worm wheels M! and M®, are fitted on 
the sleeves of the steel spindles N' and N®. 
The spindles are fitted with self-acting mo 
tions O' and O2, which are easily thrown in 
and out of gear. 

The machine is also used for turning the 
edge of the flanges which some makers pre- 
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one end, and on the opposite side for the 
same length, but from the opposite end. 
The ¥ slides are each fitted with a tool box 
S' and S*, having a screw adjustment for 
setting the tool to the depth of cut, and 
adjustable on the Y slides of the cross beam 
to the diameter of the plate to be turned. 
This arrangement of the machine is also 
used for cutting out the furnace mouths in 
the boiler ends. The plate is fastened to the 
circular table, the center of the hole to be 


Fig. 1. 
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upwards. Power for using the turntable 
is applied through the cone T. The bevel 
wheels, worms, worm wheels, and pinions 
for driving the tables are of cast steel, which 
is necessary for the rough work of turning 
the flanges. 

As to the practical results of using the 
machine, the drills are driven at a speed of 
340 feet per minute at the cutting edges. A 


jet of soapsuds plays on each drill from an 
ifice 1 
orifice 5 


in. in diameter, and at a pressure 
of 60 lbs. per square 
inch. <A joint com- 
posed of two 1-inch 
plates, and having holes 
114 in. in diameter, can 
be drilled in about 21g 
minutes, and allowing 
about half a minute for 
adjusting the drill, each 
drill will do about 20 
holes per hour. The 
machine is designed to 
stand any amount of 
work that the drills will 
bear. The time re- 
quired for putting on 
the end of a boiler and 
turning the flange 
thereon (say 14 ft. di- 
ameter), is about 21¢ 
hours; much, however, 
depends on the state of 
the flanges, as some- 
times they are very 
rough, while at others 
very little is necessary 
to true them up. The 
time required for put- 
ting on the plate con- 























cast each with a round 
foot by which the arms 
are attached the 
square boxes E! and 
E2, which are fitted to 
the Y slides on the 
horizontal beds A! and 
A®, and are adjustable 
thereon by means of 
screw and ratchet mo- 


to 


tion F! and F*, Each 
of the square boxes 


has cast on it a smali 
arm G! and G®, carry- 
ing studs upon which 
run pinions gearing 
into the circular racks 
at the foot of the ver- 
ticalarms. The square 
boxes have each a cir- 
cular groove turned in 
the top to receive the 
which the 
vertical arms are con- 


bolts by 


nected to them, and 
thus the vertical arms, 
and with them the drill 
spindles N' and N®, 
are adjustable radially 
with the -the 
adjustment being ef 
ected by means of the 
pinions and 


boiler 


circular 
racks. The pinions are 
arranged so that they 
can worked with 
the key 
that for the 
bolts in circular 
grooves, 

The shell to be drill- 
ed is placed upon the 
circular table H, which 
is carried by suitable 
framework adjustable 


be 
same screw 
used 
the 


1s 





taining the furnace 
mouths and cutting out 
three holes 2 ft. 6 in. in 
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diameter, the plate be- 
ing 11% in. thick, is 
three hours. Of course, 
if several boilers of one 
size are being made at 
the same time, the holes 
in two or more of these 
plates can be cut out at 
once. The machine is 
of such design that it 
can be placed with one 
of the horizontal bed- 
plates (say A'), parallel 
and close up to a wall 
of the boiler shop; and 
when the turning ap- 





paratus is being used, 
the vertical arm B®, 
can be swiveled half 
way round on its square 
box E®*, and used for 
drilling and tapping the 
stay holes in marine 
boiler ends after they 
are put together; of 
course sufficient room 























must be left between 
bedplate A®, and the 
wall of boiler shop par- 
allel with it, to allow 
for reception of the 
boiler to be operated 
upon. Messrs. Butter- 
field are bringing out 


cir 
oo 


onono Monon 














10 Feet 





by means of screw on 

a ¥ slide I, placed at 

an angle of 45° with 

the horizontal bedplates. By this arrange- 
ment, when the table is moved along I, it 
will approach to or recede from all the drills 
equally. J' and J*® are girders forming 
additional bearings for the framework of the 
table. The bedplates and slides for the table 
are bolted and braced together, making the 
whole machine very firm and rigid. Power 
is applied to the machine through the cones 
K! and K®, working the horizontal and ver- 


marine 
The plates are very readily fixed to 
the circular table H, and the edge of the 
flange trued up much quicker than by the 
ordinary means of chipping. When the 
machine is used for this purpose, the cross 
beam P, which is removable, is fastened to 
the two upright brackets R'! and R*®. The 
cross beam is cast with Y slides at one side 


fer to have on the end plates of 
boilers, 





cut out being placed over the center of table; 
one or both of the tool boxes may be used. 
There is sufficient space between the upright 
brackets R! and R2, to allow that section of 
a boiler end which contains the furnace 
mouths to revolve while the holes are being 
cut out; the plate belonging to the end of a 
boiler of the diameter that the 
machine will take in for drilling. The holes 


largest 


for a little more than half its length from cut out will be from 2 ft. 3 in. diameter and 
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apparatus for carrying 
the boiler during this 
operation, and which 
can be used in com- 
bination with the shell 
drill or made into a 
distinct and separate 
machine. 
Ss 
Senator Voorhees, of 
Indiana, in the de- 
bate on the River and Harbor bill in Con- 
gress, said: ‘‘I have never yet heard of a 
defalcation in the expenditure of money on 
your harbors or on the improvement of your 
rivers. Long as I have been in public life, 
either in the other House or here, have never 
heard of an Army officer, an Army engineer, 
who had charge of public works being sus- 
pected of a misuse of the public funds in- 
trusted to his care.” 
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Practical Draughting—What we Know 
about a Circle. 


BY T. P. PEMBERTON. 


The most important geometrical figure is 
acircle. There is much to be said about it. 
We have selected it asa single illustration for 
two reasons. First, to show the student how 
much there is to learn in the study of one, 
apparently, simple figure. Second, to show 
how necessary it is for a draughtsman to 
have, at least, some knowledge of practical 
geometry and mensuration. 

Note, before you read any further, the 
numerous objects or parts of objects about 
you, and én the distance, that have an entire, 
or partially circular form,the outline of which 
you would represent on paper by a circle or 
arcs of a circle, as tables, clocks, chairs, 
brackets, wheels, pulleys, shafts, cylinders, 
mouldings, arches, wheel-windows, pillars, 
vases, ornaments, embellishments, etc. ; then 
you will perceive how extensively this figure 
enters into design, and how it pervades all 
nature and the arts. 

In Nature we nowhere find squares or 
rectangles; seldom, indeed, right lines. 
Curved and winding are all her outlines. 
Although straight lines may be considered 
beautiful, where they are necessary, yet 
curved ones are ever more pleasing to the 
eye. The circle and the ellipse (see conic 
sections) are a unity in themselves, and yet 
their boundary is ever varying, thus uniting 
what have been termed the ‘‘ essential ele- 
ments of beauty.” A circle is symbolic of 
eternity, without beginning or ending. 

Geometricians define a circle as a plane 
figure bounded by a curve line, called the 
circumference, which is everywhere equi- 
distant from a certain point within, called 
the center. Cirewm, around, is a Latin pre- 
position, used as a prefix in many English 
words; fero, to bear, or carry round, is a 
Latin verb, hence, we get the words circum- 
ference, circumferential, circumferentor. 
The annexed diagram, Fig. 1, will assist in 
studying the: nomenclature of a circle. C, 
the center; /CQ, diameter; CM, radius; AJ, 
arc; HLD, chord; HLDF, segment; AOD, 
semicircle; AOC, quadrant; ACM, sextant; 
ICH, octant; CMO, sector; AMOP, lune: 
HIQD, zone; HF, complement of an arc or 
angle; AJ//F, supplement of the same; 7G, 
tangent; LFG, secant; HD, co-tangent; 
CRE, co-secant; 1K, sine; //K, versed sine; 
IR. 

Two circles having the same center are 
termed concentric circles; 
centric circles, as the center of formation and 
the center of revolution in the eccentric of a 
steam-engine. The circumference of every 
circle 1s supposed to be divided into 360 
equal parts, called degrees; and each degree 
into 60 minutes; each minute into 60 seconds. 
Hence a semicircle contains 180 degrees, a 
quadrant 90 degrees, a sextant 60 degrees, 
and an octant 45 degrees, or, 60’ (seconds) 

1’ (minute); 60’ (minutes) 


co-sine. 


otherwise ec- 


1° (degree); 


360 ° (degrees) = 1 circle. 
The terms in the nomenclature of the 


circle, and their significance will be more 
easily remembered, if the meaning of such 
words as chord, sine, co-sine, supplement 
understood, and still 
better, if the diagram here given, Fig. 1, is 
repeatedly drawn out on the black board, or 
with the bows on paper. Reference to any 
work on practical geometry will be suffi- 
ciently explanatory and helpful. 


and complement is 


PROPERTIES OF THE CIRCLE. 

The circle contains a greater area than any 
other plane figure bounded by an equal peri 
meter or outline. 

The radius of a circle will go round its 
circumference six times. 

The areas of circles are to each other 
the squares of their diameters. 

Diameter of a circle x 3.1416 


as 


circum- 


ference. 

Diameter of a circle x .8862 = side of 
an equal square. 

Diameter of a circle x .7071 side of 
an inscribed square. 

Diameter® of a circle x .7854 area of | 


circle. 
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Circumference of a circle x .2821 = side 
of an equal square. 
Circumference of a circle x .2251 = side 


of the inscribed square. 
Area of a circle x .6366 
inscribed square. 
Side of asquare x 1.4142 
its circumscribed circle. 
Side of a square x 4.443 = 
of its circumscribed circle. 
Side of a square x 1.128 = 
equal circle. 


side of the 


diameter of 


circumference 


diameter of an 





Fig. 1. 


Side of a square x 3.545 = circumference 


of an equal circle. 


Radius of a circle x 6.28318 = circum- 
ference. 

Circumference of a circle + 3.1416 
diameter. 


Any circle whose diameter is double that 
of another contains four times the area of 
the other. 

Area of a circle is equal to the area of a 
triangle whose base equals the circumfer- 
ence, and perpendicular equals the radius. 

The length of an arc may be found by 
multiplying together the number of degrees 
it contains, the radius and the number 
.01745329. 

Area of a polygon equals the radius of an 
inscribed circle x 13 number of sides x 
length of one side. 

A GEOMETRICAL DIVERSION, 

Fig. 2 is a circle divided at the twelve 
points 
they form (, a star with 12 points 
From the point A, draw a line to F, 
from F'to L, to D, to J, to B, to F, to 
M, to E, to K, to C, to H, and back 
again to A. The problem now to be 
solved is how to distribute the twelve 
numbers of the following arithmetical 
progression, 2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, into the twelve compart- 
ments of the twelve letters which 
stand at the twelve points of the star, 


A, B, ete., by lines, so drawn that 


in such a manner that the sum of any 
two numbers that lie side by side, when 
added together, shall be equal to the 
sum of the two numbers which are at 
the two opposite points of the star. 
This singular arrangement of the 
numbers is effected in the following 
manner: 

Place number 2 over the ring which 
incloses the letter A, 4 over F, 6 over L, 
8 over D, 10 over J, and so on and the num- 
bers will then be distributed as appears in 
the cut. Now take any two numbers that 
lie side by side, and add them together, and 
their sum will always be equal to the sum of 
the two found the opposite 
points of the star. For example, the sum of 
the two numbers 14 and 4, which cover the 
letters G, and F’, is 18, and so also is the sum 
of the numbers 16 and 2, which are placed 
over the opposite lettters Mand A. The 
same is the case with every other pair of 


numbers at 


numbers and their opposites, 
ae 

The 17,000-pound shaft for the steamer 
City of Alton, recently cast at the Fulton 
Iron Works in St. Louis, is now in the lathe 
being fitted. 








Cheap Machinery. 


BY EGBERT P. WATSON. 

John Jones has a shop to fit out witha 
new set of tools all through, and like a pru- 
dent man, as he is, means to get the most he 
can for his money. So he writes to various 
manufacturers, gets their price lists and con- 
siders. If he is the average John Jones he 
immediately contracts for the lowest priced 
lathes, the planers that weigh heaviest on 
the price lists, and a 50 H. P. 
steam engine for about $10 a 
horse power. When he gets the 
tools he is delighted at his saga- 
city and shows them to all his 
acquaintance, for they look all 
right, have slide of ap- 
proved pattern, gaps in the bed 
close to the headstock, so that 
he can havea bigger pulley than 


rests 


he can swing over the shears, 
and from a cursory aspect they 
just as good as higher 
priced articles. 


seem 
Then he begins 
to use the tools. At first, he is a 
little in his mind to 
see that most of the centers ap 


exercised 


pear to have been made with a 
three-sided punch, of 
greater diameter in 
one direction than another; that 
the so called scraped surfaces 


center 
somewhat 


are blotches made over badly 
; filed surfaces; that the bolts and 
nuts do not fit each other, that 
the slide-rest will move back and forth on the 
screw which feeds it; that the tail stock jams 
in various places when he moves it up and 
down the shears, and that when he takes a nut 
off he can give it a twirl with his fingers, and 
it comes smiling up in his face. He finds, 
that the change gears have taper holes of 
various sizes; some of them fitting very well 
one side to the spindle, while if turned the 
other side they won’t go on at all. When 
he bores out a job in his cheap lathe, he finds 
that it is not possible to get a straight hole; 
or when he turns a shaft, that the shears 
wind so that the carriage rocks like a yaw] 
boat in a sea-way. When he notes all these 
defects he to wonder whether he 
bought a cheap lathe after all; and after he 
has spent a month in odd jobs, refitting it 
all over, he thinks that so called cheap ma- 
chinery is the dearest he can buy. 


begins 


It is the old story over again of experience 


dearly paid for. No man that ever worked 





at a tool himself would think of buying one 


at about half the price of regular goods, for 
the simple reason that it 
that the best, and most essential 
portion of the work upon them has been 
omitted. 


is prima-facie 
evidence 


If John Jones was offered a pair of pant- 
aloons by his tailor at half the price of 
certain others in stock he would at once 
understand that it was because the goods 
were worth less intrinsically, but he has no 
hesitation in filling his shop with tools that 
and common if 
would tell him are only half made. 

There is only one class of cheap machinery, 


reason sense, 


and that is made by manufacturers of the 





consulted, | 


| the 


5 


tools cost more than others; but tool for tool 
they are cheaper than a cartload of imita 
tions, for they are correct and accurate from 
the start, while the others are wrong from 
the start. 

A prominent machinist once said to the 
writer, in speaking of a cheap steam engine 
he was repairing, that he was at a loss to 
know how they cut the stud bolts screwed 
into the boiler, for if he took one out 
never could get it back in the place it was 


he 


He found similar evidences of 
It 


not astonishing that such goods find ready 


taken from. 
is 


peculiar machine work throughout. 


sale because the average purchaser does 
the difference 
good job from a bad one ; 
cantile 
aman who has any object in buying a steam 
engine, would tell him that for a 
given sized cylinder one engine costs two 


between a 
but 


not know 
the mer- 
exist. in 


instinct, which ought to 


where 


thirds more than another, there was good 
reason for it. 

“But,” says John Jones in defence of his 
course, ‘‘ what you say is all very well, but 
I am not going to pay fancy prices for tools. 
Dombey & Son make good lathes, but so do 
Coppertield & Co.; they have got their name 
up and ask about twice as much as | can buy 
other lathes for that will answer just as well 
for my work.” 

The obvious reply is that a lathe that is 
not properly made will not answer for any 
that not what he 
Put into English, he does not want 


work. Jones says is 
means. 
to pay for fancy work, ‘‘ high polish and 
deep scratches.” He wants good spindles, 
good cones, good gears, but no expensive 
and useless scraped surfaces. 

This is a worse statement than the first, 
for in cheap machinery, what Jones don’t 
want, is precisely the reason he buys it—it 
catches his eye; and what he does want he 
does not get, because he won't pay for it. 
He says accurate workmanship on tools is 
nothing but fancy work, or mere mechanical 
sentimentality; but this where he 
wrong, and he will live to find out that in 


machinery, as in everything else, ‘‘the best 


is is 


money can buy is the cheapest.” 
ee 

The company that has been experimenting 
in Florida with palmetto for paper-making 
purposes, has met with such gratifying suc- 
cess that they will erect about twenty paper 
the State where 
palmetto trees grow in abundance, and where 


mills in various parts of 


the transportation facilities are good. Some 
English paper Canada, 
have been so influenced by the favorable re- 


manufacturers in 


ports concerning palmetto that they have 
sent an agent to Florida to ascertain what 
may be its intrinsic merits. 
ope 

A women’s society for the promotion of 
silk 
organized in Philadelphia under very favor 
The society 


culture in the United States has been 
able auspices. has opened 
industrial schools where the art of growing 
and reeling silk will be taught. 

—-- 
Philadelphia proposes to put some of its 


convicts at work cleaning its streets, and 
expects to make a saving of at least $15,000 
per year. The work is to be done at night, 
and 200 inmates of the House of Correction, 
with twenty extra guards, are todo it. 
ee 

An unusual case of deterioration in cast 
iron gas pipes is reported to have been ob 
served lately at Saarbrueken. 
referred to had been laid for ten years, and 


The pipes 


when removed were found converted into a 
soft with a 
knife, and, on analysis, was found to con 
The 
pipes were laid in channels cut in soft sand 


substance which could be cut 
tain only 52 per cent. of metallic tron. 


stone, filled in with ashes from locomotives, 
and the coal which produced these ashes 
was from the Saarbrueken basin, and was 
relatively rich in sulphur. The destruction 
of the pipes is believed to have been due to 
the action of the sulphur contained in the 
combined with the oxygen of the 
this view being supported by 


ashes, 
atmosphere 


fact that the substance into which the 


longest experience, large capital and a rep | pipes had been changed contained 115 per 


| utation to sustain. Figure for figure, such | cent, of sulphuric acid. 








Boiler Economy, 
BY F. F. HEMENWAY. 


The scientific measure of the economy of | 
a boiler is the amount of water evaporated | 


into saturated steam, at some unit of evap 
oration per pound of combustible. 


unit, for convenience of comparison, 


usually 965,%,, or, the units of heat required | 
for the vaporization of one pound of water, | 
How- | 


under a pressure of one atmosphere. 
ever convenient this may be, it hardly eve 


expresses the amount of water which would | 
be evaporated if the evaporation were to take | 
of 


place under one atmosphere, instead 
being reduced to that condition from some 
other pressure at which it actually did occur. 
Neither is it a correct expression of the rela 
tive of different boilers, 


particularly of different types of boilers, 


economy and 
unless the evaporation takes place under the 
same pressure in each instance, and unless 
the pressure 1s the one at which the boiler is 
to be used. Manifestly a boiler designed to 
economically generate steam under a press 
ure of twenty atmospheres would not show 
equal relative economy when working under 
a pressure of two or three atmospheres, nor 
would the reduction of the performance of 
two boilers, working under these pressures 
respectively to some standard unit, be inany 
sense a faircriterion by which to determine 
their relative economy. 

The practical measure of the economy of 
a boiler in any event embraces more than 
this, it being necessary to take into account 
two, and sometimes all of the following con- 
siderations, viz, the amount of water evap 
orated into dry steam of the required press 
ure, the amount of space occupied by the 
boiler and its appliances, the probable neces- 
, in 
which is properly included the expense of 


sity of stopping for repairs, and the cost 


As an 
instance ofthe application of the foregoing. it 


keeping in repair, renewing, &e¢ 


would be useless to demonstrate that a 
boiler three times as large would inercase 
the general economy of the locomotive 


engine, looked atin the light of the fuel con- 
economy in that 
consists in getting a large amount of work 


sumed, because the case 


from a very small boiler. The space occu- 
pied and the steam generated take prece 
dence, and must be first considered. On the 
other hand it would be an example of bad 
engineering, under ordinary circumstances, 
to place for permanent stationary purposes 
an ordinary locomotive boiler, and then by 
forced draught and unceasing attention get 
from it as in the 
It may thus 
be readily seen that boiler cconomy under 


the same amount of work 


case of the locomotive engine. 


different conditions is the product of widely 
different factors. Theoretically, the subject 
has been widely speculated upon. Practi 
cally, however, itis always worth the con 
sideration of the party who pays the coal 
bill. 
has a combustible efficiency of 15,000 heat 
Hence, if this could all be utilized it 


One pound of good anthracite coal 


units. 
would evaporate under a gauge pressure of 
75 pounds, and froma temperature of 60°, 
134 The 
formance of boilers is hardly if any more 
than 15 of this. A consideration 

becomes of the unutilized heat is perhaps 


pounds of water. average per- 
of what 


the best way to determine how to effect a 


saving. In the first place it is not all 
wasted. Man cannot change the laws of 
nature. At the best he can only tack his 


little endeavors to these laws, and get them 
carried along as far as possible, and then 
As the 
evlinder of an engine the useful effect is 


submit to seeing them dropped. in 
limited to a difference of temperature ex- 
pressed in a few degrees, So in the boiler, 
the useful effect must be obtained between 
the temperature of the tire, which may be 
termed the initial temperature, and that of 
the escaping gases or the terminal tempera- 
initial 

and 


ture. Fortunately, these extremes 


and terminal be, 
usually are much more widely separated in 


the case of the boiler than in the cylinder of 


temperatures—may 


the engine. Different temperatures in contact 


seek to equalize themselves. If we take into 


consideration the inside of the boiler where 


This 


Is 


| 


where 


useful work is being done, and the outside 
it 
evident that however perfect our appliances 
|for utilizing the heat, the simple fact that 


s 


a contrary condition exists, 


we are working for a temperature higher 
than that which we are working in is proof 
|that the result will in any 
absolutely perfect. 


not event be 


had nor can have. 
This consideration of the subject is mainly 


| est loss, and, hence 
to look for a saving. Assuming, as we have 
previously done, that one pound of good coal 
| will, under perfect conditions, evaporate 13 
pounds of water, how much ought it to doin 


practice? Ordinarily, and where space has 


but little to do with the subject, seventy per 


cent. of that amount or nine pounds. Where 
the heat from a high pressure engine is 


available, this amount should be increased to 
not less than ten pounds. Whenever, then, 
less then nine pounds of water without a 
ten 


or pounds with a heater, are 


evaporated with one pound of good coal,and 


heater, 


under a gauge pressure of 75 pounds, it is 
safe to assume that better results may be ob- 
tained. sut if nine pounds ought to be 
realized and no more (at an average) than 
6!5 pounds are realized, what has become of 
heat this difference? 
The heat amounts to 28 per cent. of all the 
fuel burned, or the consumption of forty 


the represented by 


per cent. more coal than is necessary. It has 
been lost mainly in radiation from the out- 


side of the boiler or brick work, and passed 
It 


represents a total loss, because the possibil- 


off with the products of combustion. 


Regarding the first 
mentioned source of loss—external radiation 


ity of saving it exists 


—the remedy is obvious—more careful at 
tention to outside protection. Regarding 
the second source, the escape of heat past 
the heating surfaces of the boiler, more 
attention may be necessary to make plain 
the causes of the loss occurring here. 

The horse-power of a boiler is, unfortu- 
nately, an almost meaningless expression, If 
we assume it to be the evaporation of 30 Ibs. 
of water at a pressure of 75 lbs. (per gauge), 
it 
usual allowance of 15 square feet of properly 


may be undoubtedly done on the more 


proportioned heating surface. 
that 15 feet 
follow that 
times 15 feet of heating surface it is a 50 
H.P. boiler,any more more than it does that a 
definite cylinder capacity makes a certain 
If. P. engine without reference to piston 


Assuming 


may be sufficient, it does not 


because a certain boiler bas 50 


speed, steam pressure, or, whether the con- 
struction is such as to allow a proper use to 
So long as the 
willing to accept a certain 
number of feet of heating surface as the ex- 
ponent of a H. P. without reference to its 
location, so long we shall see multitubular 
boilers with 30 per cent. more tubes than can 


be made of its capacity. 


1s 


purchaser 


by any possible fiction be proved to be of 
any utility. But they will all be reckoned 
as effective heating surface just the same. 
The total amount of heating surface may be 
all right, but the total amount of effective 


heating surface is all wrong. It has been cut 


off at the ends and patched on at the sides in 
of it 
takes time for the heat of combustion to pass 
through the metal and become absorbed by 
the water, and that to furnish this time length 
of run is indispensable 


defiance ihe common-sense fact that 





Again, assuming the 15 feet of heating 
surface to be ample when the boiler is new 


‘and clean in all its parts, we have yet to meet 
the condition of its becoming old, and _ its 
efficiency impaired by the formation of scale. 
It that this may 
result in loss of efficiency anywhere to the 


has been demonstrated 


extent of 50 per cent.,according to the nature 


and thickness of the deposit. It is useless to 





say that scale should not be allowed to form 
}in a boiler, because it does in spite of all 
This may not always 
mean the impairment of economy to that ex 


|} known precautions. 


; ahd ‘ : 
|} tent, but it gy mean its impairment in even 
a ratio. 
ithe heating surfaces of a boiler does not im- 


greater The presence of scale on 


| ° . 
| ply that the heat will not penetrate it,and so 
become absorbed by the water in contact, 
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This lack, however, is | 
| not a loss, since it is something we never | 


interesting as indicating the sources of great- | 
the direction in which | 


| has very little water in it. 
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| but it will not penetrate near so readily as it 
| would the iron alone; hence in effect it has 
| lessened the heating surface, since the effect- 
| ive heating surface should be measured from 
| a consideration of its quantity and quality. 

| If the economy is to be preserved the work 
done must be diminished, when by keeping 
the heat longer in contact with the heating 
surfaces more time is allowed it in which to 
pass through them. The reverse of this is 
what is usually done; that is, the boiler is 
kept up to its work by forcing a greater 
quantity of heat and, of course, at an in- 
creased velocity, by the heating surfaces, 
and the result is the escape of a larger per- 
centage into the chimney. But this is not 
all nor perhaps the worst of it. The heating 
surface to be effective must have water in 
contact with it. The pepper box, or as many 
tubes as you can get in style of construction, 
has the serious fault of not having sufficient 
room for the escape of steam and the circu- 
lation of water. This defect is aggravated by 
filling up a portion of the scanty room by a 
rough, uneven deposit, over and by which 
the steam and water are further hindered from 


passing; so that instead of having water 
(which absorbs heat with remarkable 


rapidity) at all times in contact with the 
metal, or at least with the scale with which 
it is covered, the place of the water is par- 
tially occupied by steam which absorbs heat 
much less readily. Any one who has seen 
this class of boilers ‘‘ raise’”’ the water 6” 
when working over a hot fire, often to such 
an extent that it becomes absolutely neces- 
sary to open the fire door for safety, will have 
no difficulty in believing that the space which 
ought to be occupied by water frequently 
Thus the effici- 
ency of the boiler has been curtailed by pro- 
viding a power (slower) conductor of heat, 
and, at the same time providing a power ab 
sorber. If to this condition is added what is 
almost universally the fact, viz., that the 
boiler-scarcely large enough when new, has 
had additional demands made upon it from 
time to time, we shall see one cause for the 
low evaporative duty of a great many boilers, 
and perhaps one serious cause for accidents 
as well. Since the boiler will be new but 
once while it will be old as long as it lasts, it 
should be calculated for good duty when 
from the causes named it shall become less 
effective. The result will be increased 
economy in the consumption of coal in the 
beginning gradually subsiding to good stand- 
ard economy, and an increased economy in 
the way of repairs which will much more 
than overbalance the increased first cost. 

As to the kind of boiler, almost any 
will give good results which has sufficient 
run to allow time for the transmission of 
heat, with water at all times in position to 
absorb the heat transmitted. Upon general 
principles, that boiler will show the best re- 
sults which presents the greatest amount 
of efficient heating surface, with the 
least amount of external radiating surface. 
This statement, however, must only be taken 
A great many patent 
are evidently with this 
object in view, but at least nine-tenths of 
them make better failures than anything 
The locomotive boiler, as used in loco 
motive practice, is economical only so far as 


in a general way. 


boilers devised, 


else. 


space occupied is concerned, because it is 
used beyond its normal capacity. The same 
type of boiler, used for stationary purposes, 
at a moderate rate of combustion, say from 
seven to eight pounds of coal per hour on 
each foot of grate surface, and with the con- 
nection with the up-take de/ow the tube sheet, 
Of course, the 
should thoroughly 
clothed to prevent radiation. Objection is 
sometimes made that this boiler 
closer attention as to water than some others, 
but this is hardly worth considering in the 
light of an objection. Neither are they par- 
ticularly liable (as is often asserted) to failure 
in their fire boxes when properly constructed. 
With extremely bad water or very poor coal, 
their use not commendable. Their first 
cost is not much more than the return tubu- 
lar (including brick work) while the cost of 


gives results hard io beat. 


exposed surface be 


requires 


1s 


maintenance is about the same. 
The greater loss of heat in radiation from 
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masonry will generally render the return 
tubular scarcely as economical as the loco- 
motive boiler, but the greater simplicity of 
the former will, perhaps, generally overbal- 
ance this loss. In extreme cases of bad water, 
or in out-of-the-way places, in the event of 
repairs being necessary, the single, or two- 
flue boiler, or even the plain shell with no 
flues, will be used; not with the expectation, 
however, of obtaining high economic results. 
Wherever, as in the majority of instances, 
the economy consists in evaporating the 
greatest amount of water with the least 
amount of coal, the result will be reached 
by providing large (long) heating surface, 
slow combustion, and ample room for the 
escape of steam and the circulation of water. 
Undoubtedly, this means increased first cost, 
and if it cannot be shown to pay, is not 
worth consideration. Fortunately, the means 
employed to insure economy in the use of 
coal are the very means that should be em- 
ployed to bring about the same result in re- 
gard to repairs, safety, and renewing. 

By way of comparison, assume a boiler in 
operation, evaporating seven pounds of water 
per pound of coal, using 4000 lbs. of coal per 
day, worth, say, $8. Query: How much 
could the owner afford to have paid fora 
boiler which would have evaporated nine 
pounds of water per pound of coal ? 

Let the cost of the present boiler be $2,000. 
Then 9:7: : $8.00: $6.22; and $8.00 — $6.22= 
$1.78, the saving per day, or $534 a year. 
This would represent the interest at ten 
per cent. on $5,340, which added to $2,000= 
$7,540, or the amount he could have paid for 
his boiler and made ten per cent. on the extra 
investment. In point of fact, he would 
make from 75 to 100 per cent on the extra 
sum he would actually invest. It seems un- 
necessary to pursue the subject further in 
this light, and yet this is not an extreme 
statement. On the contrary, it is no more 
than a fair statement of facts in the case of 
a large per cent. of boilers in use to-day. It 
is anything but complimentary to our boasted 
progress in steam engineering. 

The remedy for this is more attention to 
the matter by the users. Let their attention 
be turned to determining what their boilers 
are doing, and how much it is costing to do 
it, and they will soon come to demand a 
standard efficiency. We shall hear less of 
burned sheets and tubes, and the cases of 
mysterious(?) explosions will be materially 
lessened. Above all, such monstrosities as 
boilers rated by heating surface, one-third of 
which might better be in the chimney, will 
be things of the past. 

an ge 
Letters from Practical Men. 


THOUGHTS ABOUT BELTS, 


Editor American Machinist : 


Mr. Nystrom’s acknowledgment, in No. 22 
of THE AMERICAN MACHINIST, is a very 


strong recommendation for his disposition; 
and as he seems to favor a little discussion, 
the desire comes to me to ventilate some 
thoughts which I have on the belt subject; but 
in so doing, nothing of a personal nature will 
be indulged in—any names mentioned will be 
only for purposes of designation. Holding, 
as I do, that fair, open controversy is the 
only way in which ‘‘ mechanical confusion” 
may be avoided, I shall write just as | think, 
and shall alter my views just aS soon as 
necessary evidence brings light to my mind. 

Disregarding the pocket-book, and consid- 
ering the formula that Mr. Nystrom presents 
in No. 22, I should say that a belt 45,%6,” 
wide, on a pulley 36 


” 


diameter, at 80 revolu- 
tions per minute, was doing very heavy 
work at 75 horse-power, when the speed is 
taken into account; 50 horse-power would 
be a fair load for economical endurance. 
But why employ such extremely low speed ? 

Now, ‘‘ Economics” 
teaches how to manage to the best advan- 
tage. To say the least, it would be doubtful 
management to use a belt 47 inches wide, 
costing $9 per foot, a pulley 36 x 48, costing 
$75, and a shaft 5 inches diameter, costing 
$5 ver foot, with 75 H.P. to be transmitted. 
Mr. Nystrom does not say that we must use 
belts of such proportions; but the question, 


is the science which 
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‘‘ Why put such impracticable examples in 
books of instruction?” is a very pertinent 


one in the premises; a few such are apt to 


mislead a hurried investigator. 

A pulley 48x17, costing $37, on a shaft, 
314 inches diameter, costing $1.75 per foot, 
and making 250 revolution per minute, with 


a belt 16 inches wide, costing $2.50 per foot, | 
would transmit the same power; the addi-| 


tional speed costing nothing, as the following 
valculation will exhibit. The friction of 
shaft bearings under good conditions de- 
pends upon the pressure. The H.P. neces- 
sary to overcome friction depends on the 


frictional resistance, multiplied by the feet | 


traveled per minute by the surface of the 
shaft in contact with the bearing. Therefore, 
in the case of slow belt speed, the large 
shaft and pulley, and the wide belt, we 
have greater power absorbed by friction than 
in the second case. 

Assuming that we have a bearing each 
side of the pulley, and a distance between 
the centers of the two lines of shafting of 
30 feet, we have the following exhibit: 
Weight of, say, 6 ft. 5inch shaft, 400 Ibs. ; 
weight of pulley, 36 x48, 1,000 lbs.; weight 
of 70 feet of 46-inch double leather belting, 
400 Ibs. 

Large belts, depending upon their weight 
alone for driving force, exert a pressure on 
the shafting they connect, equal to about 
three times the weight of the belt. This 
conclusion is reached by means of experi- 
ments with different depths of ‘‘catenary 
curves,” the shallower the curve the greater 
the strain. 

Whena belt is running, the curve at the 
‘‘slack” side deepens, while the curve at 
the ‘‘ pulling” side approaches nearer to a 
straight line. Even allowing that the above 
ratio does not hold in all cases, it will be 
sufficiently accurate for a comparison; there 
being no square root in the matter, the pro- 
portion will be preserved. Therefore, the 
pressure exerted on the bearings by the belt, 
would be 1,200 1lbs.; one-half, or 600 Ibs., 
on each shaft; and adding weights of shaft 
and pulley, we havea pressure of 2,000 lbs. 
on two bearings. 

In the second case, 6 ft. of 31!4-inch shaft- 
ing, 168 lbs.; weight of pulley, 48x17, 350 
Ibs., 73 tt. of 16-inch double leather belting, 
160 Ibs.—the weight of belt treated as before, 
gives 240 lbs. for each shaft; summing up, 
we have 758 lbs. pressure on two bearings. 
The five-inch shaft, at 80 revolutions, gives a 
surface speed of 104 feet per minute. A 31!4- 
inch shaft, at 250 revolutions, gives a surface 
speed of 212 feet per minute. 

To compare the two cases, we have only 
to assume that in No. 1, X = H.P. absorbed 
in driving shaft; then in No. 2, as the factor 
of force is reduced 63 per cent., if the speed 
remained the same as in No 1, the H.P. 
would be reduced in like ratio. But as the 
surface speed in No. 1 is only 49 per cent. of 
that in No. 2, it follows that the net reduc- 
tion in H.P. absorbed would be only 30 per 
cent. But we still have something to be 
tbankful for; the energy expended in fric- 
tion is reduced 30 per cent., and the cost of 
this portion of the plant is reduced about 
70 per cent. 

Before bidding farewell to the ‘‘ pocket 
books,” I would mention, that in a certain 
one may be found the statement that the 


width of a belt is independent of the driving | 


force; in other words, a narrow belt will 
drive as strongly as a wide one, if it (the 
narrow one)is strong enough to hold together. 
In No. 22 of the AMERICAN MACHINIST, Mr. 
Rose intimates that he holds the same view 
of the matter. Now, as I understand the 
statements, I do not believe any such thing. 
Weight in a belt adds force; increase in 


width increases weight; therefore, I hold | 


that it is impossible to drive as great a power 


with a narrow belt as with a wide one, diam- | 


eter of pulley remaining the same. Pratt & 


Whitney may as well leave off one of the | 
belts from their drop hammers, or they | 


might reduce the width of the remaining 


one, if width is of no advantage. A good | 
Jeather belt, if well put together, will slip | 
around a pulley before it will part, and only | 


receives damage from the slipping contact, 





The increase of friction by increasing the 
surface, may be illustrated by Mr. Rose’s 
favorite surface plate. If he maintains the 


| same thickness, he cannot increase the sur- 


face without increasing the weight, and as 


friction depends on weight alone in sucha 


case, the friction increases. Assuming that 
X=friction per square inch, then the total 
friction would be X times the number of 
square inches; for 100 square inches friction 
would be 100.7; for 200 square inches, 2.0 2, 
etc. To say that a wide belt will not drive 


|more than a narrow one, is to assert that 


two belts will not drive more than one 
Respectfully yours, 
Cuas. A, HAGUE. 
Chicago, May 31, 1880. 


CONCERNING TAPS. 
Editor American Machinist : 


If you drilla hole to be tapped so that it is 
slightly larger than the bottom of the thread, | 
some taps will cut a thread that is larger 
than the tap itself: that is to say the tap will | 
shake sidewise inthe thread it has just cut, 
Itseems to methat this is a defect, and that 
it is due to the way in which the tap is 
fluted. It is a mooted question among | 
mechanics what the best form of fluting is. 


\ 
No; 1. No. 2. 


a large tap will not answer for a small one. 
By large I mean oneinch and over, by small | 
one fourth of an inch and under. Some 
firms, I notice, flute taps like sketch No. 1, 
while others flute them as in No. 2... Which 
is the best I do not pretend to say. 

Perhaps it is not generally known that it 
makes a perceptible difference in tapping a 
hole what size it is drilled. If for only half 
a thread but few taps will cut their own 
diameters; they cut larger. A tap of given 
size will cut a larger tapped hole in cast iron 
than in wrought iron, both holes being 
drilled same size. E. P. WATSON. 

Stockbridge, Mass. 
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LINING UP SHAFTS. 
Editer American Machinist : 


‘J. L B” asks for information as to the 
best method of setting a shaft in line with 
one already located, and to be connected 
with it by flange couplings. I have often 
been deterred from offering practical infer- 
mation to correspondents of THe AMERICAN 
MAcHINIsT and other papers, because of the 





and not from the strain which causes it to slip. | tion shaft, my method is this: I prepare two 


‘*best methods” being called for; and while 
I have some very good and practical methods 
for accomplishing various things, | am not 
so sure that I have adopted the very best for 
any purpose. 

I have had to deal with “J. L. B.’s” stated 
problem frequently, and am quite sure that 
the method described by you is a very suc 
cessful one, when there are no interfering 
conditions, Assuming that the axial line for 
the new shaft is always a line passing 
through the centers of the journals of loca 





mined by the divine art of 


| conditions ; 


|is taken. 
|complish what “J. L. B.” 


Ay 
pe 


| journals upon which placed 
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pieces of bourds (I will call them temp!ets for 


want of a better name), a litthe wider than 
the diameter of the two extreme journals of 
the shaft in place, and about 2 or 2!, feet 
long. Through the centers of each templet 
I draw a fine line with pencil or gage, and 
placing the Compasses in the-e lines, near 
one end of each, | describe and ear tully cut 
out half circles equal to the diameters of the 
journals. Leaving cnough material to keep 
these halt circles intact, | cut away one side 
of each of these templet~ to the center line. 
Next I place one of these pieces perpendicu 


larly in one extreme journal as determined 
} 


by an accurate spirit plumb, and place the 
} 9Y | I 


other on the other extreme journal to agree 


|in perpendicularity wi h the first, as deter 


‘squinting,”’ 


|after the manner of the carpenter with his 
|**bats’’ in taking large timbers ‘Sout of 


wind.” When these templets are in’ place 
by ‘‘sighting,” as the compass surveyor 


ranges along the sights of his instrument, a 


| point may readily be located at or beyond 


the extremity of the shaft to be put in place, 
‘I 


| which shall be in a vertical plane, cutting 


through centers of the located shaft. From 


}such point a line may be stretched back to 


center of shaft at point of coupling, by 


| which bearings may be properly set. by 
My own view is that what will answer for 


means of the half circular templets generally 


| used in lining journal boxes 


This method is practical under all possible 


its success depending on the 


leare with which each step in the operation 


So frequently have L had to ac 


wishes to arrive 


lat, that I have prepared two V shaped pieces 
| of metal, attached to the ends of two rules in 
} such a way, that when these V's are set upon 


i the journals one side of each of the rules 


will be a radial line from center of the 
The advantage 
of these instruments is that they may be em 
ployed on all sizes of shafts whose journals 
are truly cylindrical, and, being once accu 
rately adjusted, are more perfect for the 
purpose than temporary fixtures are likely 
tobe. Ihave made a sketch of my device, 
which [ send herewith. By placing one of 
the sights illustrated upon each of the two 
journals of a shaft, and ranging along the 
edges A, the true center may be projected to 
any distance desired within the limit of 
vision. 
A. FORREST 
Dubuque, Iowa 
<=> a 

There are at the present time in Germany 
329 beet sugar mills, 
S78 a total of 850,000,900 pounds of suvar 
The total annual product of beet sugar in 
Europe is about 3,600 000) pounds. It re 
quires on an average twelve pounds of beets 
tomake one pound of sugar [t was Marevraf 
an apothecary, of Berlin, who first (in 1747) 
pointed out the value of the beet as a source 


lof sugar, but the credit of having developed 
| the industry belongs to the French. Napo 


lleon the First and his eele brated Mini-tei 


Chapt il, 


afforded erat encouragement t 
the cultivation of beet root) Afver che fal) of 
N ipoleon it lJansuished for a time, but yw 


surcer basis une 


subsequently revived on 
with greater success, until at the present 
day the bect not only rivals the cane in the 
markets of the world, but threatens its exist 
ence asan conomic scurce ot sugar 
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Holyoke Tuo bine Tests 


In our last issue we presented the figures 
of the test of a Hercules 
Wheel mude at Holvoke, Mass., by James 
Emerson and Samuel Webber. We give be 


Turbine Water 


low the test tables of seven other turbines as 
determined by the same ventlemen,and regret 
that the limits of our space will not acmit of 
giving cuts and descriptions of them. The 
New American turbine made by Stout, Mills 
and Temple, Dayton, O., was tested October 
14th, 1879; the Monarch made by some one 
in North Carolina, November 15th; the Tyler 
made by Fitehburgh Machine Co,, Oct, 9th; 
the Thompson, October 11th; the Wetmore 
made by Sullivan Machine Co., Claremont, 
N. H., November 14th; the Sherwood made 


|} at De Moines, lowa, October 18th 
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The last issue of the AMERICAN MACHINIST 

yas the 52nd of the weekly series, and this 
number therefore marks the beginning of our 
second yearas a weekly publication. While we 
point with just pride to the position and in- 
fluence attained by the AMERICAN MACHINIST 
during the comparatively short period of its 
existence we need not indulge in self-com- 
mendation. A journal after being well es- 
tablished will take rank according to its real 
value, and efforts to build up a fictitious re- 
putation will inevitably result in disappoint- 
ment. In calling attention to our remark- 
able progress as an industrial journal we 
desire to extend our thanks to one and all of 
our numerous contemporaries who have so 
generously accorded us special compliment- 
ary notices. It is a source of peculiar grati- 
fication to us to merit such hearty expres- 
sions of approval from our brethren of the 
press. 

Our mailing list embraces subscribers in 
every state and territory of the Union, also 
India, Australia, New Zealand, Brazil, 
Mexico, West Indies, Russia, Belgium, Hol- 
land, Switzerland, Italy, Turkey, Germany, 
Spain, England, Scotland and the British 
North American Provinces. The paper is 
also regularly sold on the news stands 
throughout the United States and Canada, 
and is constantly gaining in circulation. It 
is now everywhere recognized as the leading 
authority upon subjects within the scope of 
mechanical engineering. Its articles are 
widely copied not only throughout our 
country but largely in Europe. Its inde- 
pendent course as well as the original and 
progressive character of its contents has at- 
tracted to its columns the best efforts of 
many of the ablest and most favorably 
known mechanical authorities of the times, 
many of whom write for no other mechanical 
publication. We shall spare no pains or ex- 
pense to make the AMERICAN MACHINIST 
even more valuable in the future than in the 
past. 





Census of Power and Manufactures, 


The census which is now in 
differs in many respects from its predeces- 
In no particular is this more marked 
than in the statistics which are asked for in 
the line of the power and machinery used in 
manufactures, and the details of the pro- 
This branch has been entrusted to 
Professor W. P. Trowbridge, of Columbia 
School of Mines, and three special agents 
under his direction have been visiting our 
largest manufacturing towns gathering 
statistics during all of last winter and spring. 
Beside the simple enumeration of machines, 
some effort is made to ascertain the cost of 
the power used, whether water or steam, 
and the amount required in the different in- 
dustries. Questions are also asked upon the 
cost of the raw materials, in order to get at 
the cost of labor in the finished product. In 
addition to these simple tabular statistics, 
these special agents gather facts in reference 
to the processes of manufacture, and the 
operation of the machines. These are to be 
embodied in the form of reports in the sum- 
maries of this part of the census. These re- 
ports will serve in the future as landmarks 
to note the changes in our processes in the 
ensuing decades, 

Another feature of this department of the 
census of especial interest to many readers 
of the AMERICAN MACHINIST is the work 
upon machine tools. It is intended to em- 
body in the census, a report on the metal 
and wood-working shop tools of the present 
day, giving their especial mechanical and 
economic features, which have made our 
tools the standards almost for the world. It 
is also proposed to note incidentally the effect 
of our high-grade machine tools upon the 
quantity and quality of manufactured pro- 
ducts which results directly or indirectly 
from them. 

This branch of the census will be of great 
value and interest if the plans of the office 
are fully carried out. The collection of the 
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Mechanical Engineering at Columbia Col- 
lege. Visits will be paid to our leading 
specialists in these lines and their co- 
operation solicited. The novelty of this 
feature of the census may strike un- 
pleasantly at first, but it will be obvious that 
full dissemination of our claims to excellence 
in shop tools is a commercial as well as an 
engineering policy. 

As we understand the character of the 
work intrusted to Prof. Trowbridge and his 
assistants, it is not to enumerate and classify 
in a complete manner the various establish- 
ments employing power, but to obtain reli- 
able data regarding machinery and processes, 
of power and labor used in manufactur- 
and the progress that is being made. 


cost 


ing, 
—— --- —— 


Summer Classes in Engineering. 


One of the chief objects aimed at by the 
instructors in the engineering schools of the 
present day is to give the students as much 
practical knowledge as possible in connection 
with their regular and limited course of 
study. To attain this desirable advantage 
many experiments have been made. We 
have now reached a period when iron is 
rapidly taking the place of wood, not only 
for braces and frames for machinery, but the 
buildings in which the machinery is to be 
placed are frequently made entirely of iron. 
Iron is also being introduced as the best ma- 
terial for making the frames of marine beam 
engines, and for thousands of other purposes, 
wood is being supplanted by iron. Bessemer 
steel, it is said, can be produced by the direct 
process at less cost than iron, which marks 
an important era of progress. 

We had the pleasure recently of visiting 
the Quintard Iron Works, also the Morgan 
Iron Works in this city, and examined cer- 
tain plans for instruction as adopted by Pro- 
fessor F. R. Hutton, instructor in mechanical 
engineering in the School of Mines, Columbia 
College, in this city. In the year 1878 an 
experimental summer class was organized 
with no special indication that it would 
prove a The effort was in fact 
scouted by some, and the class thus organized 
was composed of very few persons. The class 
was organized from volunteers at the close 
of the regular term. It spent a few weeks 
in visiting different shops and taking notes. 
The class was accompanied by Prof. Hutton, 
who gave personal instructions to each stu- 
dent, and the experience developed into some- 
thing of recognized value. When the result 
of these experiments became known there 
was a deep interest manifested on the part 
of the students, which has had the effect of 
adding to the numbers of the summer class, 
until at present there are twenty students 
enrolled as members. The outlines of the 
plans adopted by Prof. Hutton are as fol- 
lows: The students are divided into two 
classes, ten being sent to the Quintard Iron 
Works, and ten to the Morgan Iron Works, 
the two divisions alternating. As a prepara- 
tory process each student is required to fur- 
nish himself witha suit of blue overalls and a 
shirt, also with the following outfit: one pair 
of 4” outside calipers, one 24 brass bound 
rule graduated to ;'; inch; one pocket note- 
book, one pair of 8” pencil point dividers, 
pencils and rubber, and last but not least, 
one ‘‘lunch box” (well filled of course). 
The plan of study is as follows: Each stu- 
dent is to attend with his outfit in the ap- 
pointed shop from 9 A. M. to 4 P. M.; while 
he is to carefully study, and critically exam- 
ine the machinery, tools or process which 
has been for that day the topic of the clinical 
lecture by the instructor, taking full notes 
and illustrating them by free hand sketches 
with dimensions in all cases. 

Where the object is inaccessible (as roof 
trusses, etc.) dimensions are to be estimated 
by the eye and written approximately. De- 
tails of engines and machinery in process 
of construction, and which are easy of 
access, are to be drawn and described. 
Among these may be mentioned boilers, pis- 
tons, cross heads, cranks, pillow blocks, 
valves, wheel arms, connecting 
besides castings of any and all 
may be of interest. All these 
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worked up into a descriptive illustrated 
paper, and handed to the professor on or 
before the first Monday of October, of the 
same year. The outlines of study are the 
general plan of shops or plant, traveling 
cranes, pivot cranes, hoists and tackling, 
telegraphs, principles of arrangement, struc- 
ture of buildings, boilers, distribution of 
power, carpenter and pattern shop work, 
iron founding, forging, boiler shop work, 
metal working, machine tools, bench work, 
floor work,tool room systems, drawing office, 
and management of men. The students are 
required to go into the shop with a printed 
circular containing the above instructions in 
amore extended form, and at ten o’clock 
every morning Prof. Hutton delivers a prac- 
tical lecture at the Quintard Iron Works 
upon the special subject under consideration, 
which generally occupies about 114 hours’ 
time. A lecture is delivered to the students 
at the Morgan Iron Works, at one o’clock 
every afternoon, so that the boys have an 
equal opportunity at each of the shops. 

The class has been engaged in the shops 
since June 1, when the term closed. They 
will continue shop practice until July 1. The 
plans of superintending men, and the most 
advantageous ways of handling them, are 
freely discussed, and, on the whole, the plan 
adopted by Prof. Hutton seems to be fully 
up to any plan of instruction in engineering 
that we have seen thus far. An appropria- 
tion might very properly be made by the 
trustees of Columbia College for the purpose 
of defraying the expenses of students who 
cannot afford the extra expense incurred by 
this extra instruction, thus giving each 
student an equal] opportunity. 


BR 


Industrial Common School Edueation. 


At this season the crops of students that 
have been ripening in our colleges and 
universities are being harvested at ‘‘ Com- 
mencements” and sent away to feed the 
popular demand for educational progress. 
It is not our purpose to Compare the present 
crop with that of preceding years, though 
there is an increase in the quantity if not the 
quality of the yield. Public attention is 
at this time directed by the daily and weekly 
press, in glowing language, to the great work 
that is being accomplished by our higher in- 
stitutions of learning; but the number of 
youth who are privileged to pursue the pre- 
scribed course and graduate at these insti- 
tutions is very small in comparison with the 
number whose educational advantages are 
limited to the common schools. The latter 
are seldom noticed by the leading daily 
newspapers, and even then very briefly. But 
our common schools deserve a far larger 
share of public notice than colleges and 
universities. Upon their efficiency, in a large 
degree, depends the social and industrial 
character of the country at large. The in- 
fluence of the press and the public should 
be heartily given to the encouragement and 
improvement of our common = schools. 
Methods of instruction should be scrutinized 
and every possible aid afforded to increase 
their efficiency. The main defect in most 
systems of school and college instruction is 
that they are pursued without any specific 
object in view. The need of particular in- 
dustrial training in public schools is becom- 
ing every year more apparent. The demand 
for this class of instruction cannot be fully 
met by private endowed institutions. Cooper 
Institute in this city is performing a valuable 
work in this direction. We take the follow- 
ing pointed extracts from the last report of 
the Curator of that institution which 
commend for thoughtful perusal. 


we 


Moral and industrial training in the com- 
mon schools of the land—the system of 
schools being universal and compulsory, will 
prove the great engine for reform in this 
country. 

It is generally assumed that brutality and 
ignorance, idleness and dissipation, crimi- 
nality and pauperism, are confined, for the 
most part, among the poor and uneducated 
class of the community. This is a great 
mistake. 

Such degrees of these moral delinquencies 
as come under the cognizance of law are 
confined to the poor and ignorant; but there 
is a vast amount of brutality, idleness and dis- 
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sipation, pauperism and crime, and the 
absence of the most useful and essential 
knowledge that belongs to the higher grades 
and governing classes in society. When a 
man or woman does not support himself or 
herself by fulfilling some useful and neces- 
sary function in society, either in administra- 
tion or work, what is this but pauperism 
without beggary? When aman or woman 
disregards sentiments of honor, outrages 
feelings of humanity, tramples upon the 
weak and wrongs the innocent; robs and 
steals by professional devices and ‘‘ tricks of 
the trade,” what is he or she but a criminal 
in the sight of God and all honest hearts, 
though far beyond the reach of the law? 

When a man or woman, “‘ with the best 
intentions,” does not know how to preserve 
his or her health, or the children’s, in the 
ordinary conditions of life; ‘* knows much 
of books but little of men;’ much about 
literature and history, but little of Nature; 
is conversant with *‘ letters and language,” 
but knows not the alphabet of science or the 
elements of natural history—is not all this a 
very miserable ignorance of things essential 
to human happiness and progress” 

‘* Ignorance ” does not signify the absence 
of knowledge on every and all subjects, but 
of those the most essential to your position, 
opportunities and obvious duties. Is not this 
kind of ignorance very common among what 
are called the intelligent and even the 
‘* learned ” classes? 

This is the only kind of ignorance from 
which a well-regulated system of schools can 
protect our children; for we cannot teach 
our children everything. 

Specific ignorance of things pertaining to 
your duties and necessities is far worse than 
‘* general ignorance.” 

The duties and necessities of the great 
mass of the people require what is called 
technical and industrial knowledge, and in- 
struction in the use of tools, machinery, 
implements of all kinds for carrying on the 
arts and industries of civilized life Hence 
this is the kind of training and instruction 
that ought to prevail in our common schools. 


ie 


The Master Car Builders’ Convention, 


The fourteenth annual convention of the 
Master Car Builders’ Association was held in 
Detroit, Mich., June 8, 9, and 10. The first 
day’s session was devoted to discussion on 
train brakes for freight cars, aud the substi- 
tution of steel for iron and of iron for wood 
in car construction. A report on train brakes 
for freight cars was presented by the stand- 
ing committee appointed to investigate that 
subject. The report states that in June, 1877, 
the first automatic brake, independent of 
all special connections between the cars, was 
brought to the attention of the Association. 
Since that time, twenty-two different de- 
vices, designed for the same purpose, have 
been presented. Of these, eleven, it 
claimed, operate independently on each car; 
two operate from either end of the train, and 
nine require a continuous connection 
throughout. Thus half of the inventions 
fulfill the main requirement in an automatic 
brake, as set forth by the committee some 
years ago, namely: capability of being ap- 
plied to any one car independently of the 
other cars inatrain. Few tests of these 
brakes have been made during the past year, 
but the committee express the belief that 
the adaptedness of some of them to the pur- 
poses in view will be demonstrated practi- 
vally very soon, and that in the near future 
the competing railroads of the country will 
be equipped with an efficient train brake for 
freight cars. 

Reference was made toa test of the Tall- 
man brake, which had recently been made 
on the Pennsylvania road near Altoona. 
This brake is operated by friction from the 
axle. It utilizes the momentum of the train 
to stop it, and is automatic both backwards 
and forwards. The engineer has only to 
slack his engine and the brakes are applied 
by power communicated from the axle 
through afriction pulley and other mechan- 
ism to the brake levers. Each car is operated 
upon by the brake independently of every 
other car in the train. In the trial referred 
to, the brake was applied to five empty cars; 
there were five more empty cars on the same 
train unequipped with the brake; the train 
was run at a speed of twenty-two miles an 
hour, on a grade of fifty feet to the mile, 
and a stop was made within a little more 
than 500 feet. On a second trial, on the same 
grade, the brake stopped a train of twelve 
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cars, five of which were loaded with 15 tons 
of coal each, and running at a speed of 1914 
miles, in less than 650 feet. 

The Card automatic brake was referred to 
approvingly by several members who had 
witnessed trials of it. It was described as a 
brake operated by centrifugal power, like the 
governors of an engine. The speed of the 


train will set the governor up to its proper | 
rod into a| 


position, so that it will throw a 
position to attach itself to a pin on the 
draw head; whenever the speed of the 
train exceeds seven an hour, this 
rod will be in position to hook on to the 
draw head and catch the brake. 
it remains there (and the speed of the train 
continues until a pressure comes on to the 
draw bar) it will not operate. But 
as the pressure comes on to the draw bar 
backward, the brake will take hold. The 
device is simple, and is said to cost but little 
and could be applied to a car probably for ten 
dollars. It was stated that on the road be- 
tween Belleville and East St. Louis a stop 
yas made by this brake on a hundred-foot 
grade in a little over 500 feet, but that was 
done hy the application of the brake to the 
engine and the reversing of the engine itself. 
Several stops were made, all of which were 
satisfactory. It operates on each car inde- 
pendently, and, like the Tallman _ brake, is 
claimed not to interfere with the action of 
the hand brake. 

The failure of the committee to lay before 
the Convention the resultsof any practical 
tests of the newly invented train brakes 
having been commented on with disapproval 
by some of the members, it was observed by 
one that so recently as 1876 the idea of a 
train brake for freight cars had been scouted 
as utterly impracticable, while now it is un- 
derstood there are between forty-five and 
fifty devices of the sort which were worthy 
of consideration. This was ascribed in a 
large degree to the efforts of the committee 
—which had been appointed in the face of 
much opposition—in agitating the subject 
and bringing it to the notice of inventors 
throughout the country. 

The committee on the substitution of steel 
for iron and of iron for wood in car con- 
struction, reported that the past year has not 
witnessed that progress in the line of sub- 
stituting iron for wood in the building of 
cars that wasexpected, owing to the advance 
in the price of iron. The quality of timber 
is yearly deteriorating, and this will, sooner 
or later, lead to the substitution of iron for 
wood in car building. Iron body bolsters 
seem to be working their way into favor 
steadily; the natural tendency in substituting 
iron for wood is to make the iron needlessly 
heavy; the iron body bolsters now in use are 
capable of carrying over 100 tons of load 
per pair. While iron is over thirteen times 
stronger than green oak, it is less than seven 
times heavier. Therefore, a properly pro 
portioned iron bolster should weigh but 
half as much as a green oak bolster of equal 
strength; but, as a fact, the iron bolsters in 
use are the heavier. The committee had no 
doubt that the truck of the future would be 
almost wholly of iron and steel; little has 
been done in this country toward producing 
and bringing into use an iron or steel car 
frame; 10 Europe, where lumber is more ex- 
pensive, they claim to have reached a demon 
stration that iron is better, cheaper and 
lighter than wood for the bed of a car; as 
all the blows in ordinary traffic are received 
and delivered, and the weights carried on 
the bed of the car, there all the strength to 


miles 


So long as 


as soon 


resist blows and carry weight should be 
placed. If some one would invent a coating 


for sheet iron, which would protect it from 
rust, the chief obstacle to the introduction 
of iron cars would be removed With regard 
to the substitution of steel for iron in car 
construction, the committee found that 
almost nothing had been done. One trouble 
is, that manufacturers of steel demand high 
prices, and thus prevent the use of steel in 
car building. It claimed that Bessemer 
steel can be produced more cheaply than pig 
iron; if this be true, the committee think 
there will be a break in prices before long, 
and mild grades of steel will displace iron 
for many uses, 


1s 


It was the opinion of one of the committee 
that one half in. by eight in. would be heavy 
enough to put under a sixteen-ton car in 
some conditions, while in others it would 
not. Body bolsters are now being put in 
that are an inch in thickness and six inches 
in width. They are supported by an under 
truss, which 1s supported by bolts and space 
pieces welded up at the ends and bolted up, 
and what one of these will carry issomething 
tremendous. The size will depend on the 
height of the arch and the number of space 
pieces. The tendency in using iron for such 
The 
thinner the iron is rolled, other things being 
equal, the better it is; the thicker it is, the 
nearer it approaches to muck bar. 

It was reported that there are a good many 
cars equipped with iron bolsters, and it is 


purposes is to make it too heavy. 


thought they were doing good service. 

It was suggested that a paper board new 
manufactured could be used instead of wood 
and sheet iron on cars. 

In relation to running gear, some favored 
an iron truck, but thought that its utility on 
lines having many short curves would not be 
so great as on straight lines like the Canada 
Southern. 

A committee of three were appointed to 
with a the 
Master Mechanics’ Association to investigate 
the present standards of what are known as 
the master-car builder’s standard journal 
bearing, journal box and pedestal, and that 
committee are to report whether any changes 


confer similar committee of 


from the present standards are desirable. 


ing, any quality of paper may be used that will 
stand washing without being torn, white being pre- 
ferable. The solution is to be applied to the surface 
of the paper with a sponge, and the tracing to be 
copied is to be spread over the paper. The paper 
should rest upon a soft substance—a woolen army 
blanket will do very well—and place a square of 
plate glass over the whole to keep the drawing 
smooth. The time required to complete the process 
is from 2 minutes to 30 minutes, according to the 
strength of the light, as the process is nothing more 
nor less than photography. When the process has 
become complete the lines upon the paper will ap- 
pear white. There is a tendency on the part of be- 
ginners to let the drawing remain too long, for fear 
of not getting a good copy; thus they overdo the 
thing and fail. The action of the light has the effect 
of rendering the solution insoluble, so that the parts 
which are not exposed to the light (under the lines 
of the drawing) will readily be dissolved and washed 
away. Afterthe copying process is finished, the 
copy is to be taken from under the glass and washed, 
by dipping in clean water from 3 to 15 minutes, then 
allowed to dry upon a flat surface. By alittle prac- 
tice any one may do very satisfactory work by this 


pre CESS 


(3) A. S. Sherbrooke, P. Q., writes: We 
have had a controversy about expansion and con- 
traction. IT claim that a piece of wrought iron 3" 
square will have the same expansion as a piece 14! 
square with equal heat and equal length, also that 
a 3" steam pipe will expand the same as a 1" steam 
pipe, with equal heat and length. IT was asked to 
write you for your opinion. 4.—We would say that 
expansion and contraction is caused simply by the 
different arrangement of the molecules which com- 
pose the iron, and that two pieces of iron, whether 
a bar or tube, of exactly the same quality, will ex- 
pand and contract equally when subjected to ex- 
actly the same temperature. If two pieces of iron 
of a different quality were used for the test, we 
would expect to find a variation, owing to the dif- 
the number and arrangement of the 


ference in 


molecules which form the grain of the iron. 





Questions and Answers. 


Under this head we propose to answer ques- 
tions sent pertaining to our 
correctly and according to common 
methods. 


us, specialty, 


SENSE 


(1.) C. C. H. Manayunk, Philadelphia, 
Pa., writes: Enclosed please find cards taken from 
a 16x24" vertical engine, revolutions per minute 
100, pressure on steam 50 pounds. The 
cards were taken bya Richards indicator. Will 
you please work up these cards according to the 
data above given; also explain to me the rule for 
deducting the percentage of average pressure ab 
sorbed by the engine, or, after I have ascertained 
the average pressure as shown on these cards, what 


gauge 


pressure must I deduct for losses in, or to get the 

The scale of the cards re 
illustration is evidently 32 
pounds, and shows an average mean effective 
pressure (M.E.P.) as follows: The M.E.P. of the 
three diagrams from the top end of the cylinder 
measures by the planimeter 28.8 pounds, and those 
from the lower end 18.6 pounds. Average M.E.P 
per revolution is 23.7 pounds. Whence the H.P 
201 * 4™ 100 


effective pressure? A. 
ferred to by the 


- < 23.7 = 2.44 23.7=57.8 H.P. The eccen 

338000 
tric rod should be lengthened to equalize the cut 
off, and load both ends alike. There is no rule for 
determining the efficient power given off on the 
belt from knowing the indicated power. _ It 
entirely a matter of experience, or perhaps more 
justly of opinion, since there are no very definite ex 
perimental data on the The 


engine as to size of bearings, length of connections, 


is 


subject. design of 
etc., as Well as its condition, has much to do with it. 
Moreover, the percentage of power absorbed varies 
with the size of engine, being less with large engines. 
It is probable that the loss will vary for 3°, on large 
Indicated HP. 
is very generally adopted as the standard of meas 


engines to 7% or 8 °¢ on small ones 


urements 


(2.) E. A. M , Battle Creek, Mich., writes: 
In your remarks about ‘Grounding in 
Practice,’ page 8, May 29, 1880, you mention a sys- 
tem for taking copies from drawings called the 
Solar process: Will you be kind enough to tell me 
how this is done, or where I can get the informa 
tion? A.—To prepare the solution 
tracings, procure 2 0z 


Theory 


for copying 
of the ‘citrate of iron and 
ammonia,”’ also 1 oz. ‘‘ red prussiate of potash,” 
and 16 oz. water Place half the water in two 
separate vessels and dissolve the citrate of iron and 
ammonia in one, and the red prussiate of potash in 
the other; when dissolved, mix the contents of the 
two vessels, and place in a very dark yellow 
black bottle, and keep in a dark place. 


or 


For copy: 








Business Specials. 


40 cts. a line for each insertion under this head. 


Vertical and Horizontal Pumps. 
to 35,000 galls. per minute. Simple, Efficient, Eco- 
nomical, Durable. Used by more than half the tanners 
and paper makers of the country. Horizontal and 
Vertical ENG@INEs, from 10 to 30 H. P., for long 
continued hard work. Prices, 40 per cent. below other 
makers. Send for circulars. Heald, Sisco & Co., 
Baldwinsville, N. Y. 


Capacity from 100 


American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch Machinery. 


W. D. Skidmore. Machinery designed and ex- 
ecuted and superintended if desired. Patent Office 


drawings. Hours 9to6. No. 733 Broadway, N. Y. 


Dixon’s Traction Belt Grease. Dixon’s Founders’ 
Perfect Wash, Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease Dixon’s Dry American 
Graphite Perfect Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 


Lubricator, 


See Christiana advertisement next number, 
Screw Presses. Stiles & Parker Press Co., Middle- 
town, Ct. 

Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Rod Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 

Norris & Rutter, Mechanical Draughtsmen and Pat- 
eut Solicitors, 424 Walnut Street, Philadelphia. 

To Manufacturers and others: We are prepared to 
build all kinds of machinery. Patent Articles a Special- 
ty. Correspondence Invited. Mather & Newitt, Prac- 
tical Machinists, Leominster, Mass. 

W. Barnet Le Van, Mechanical and Consulting En- 
gineer, 3607 Baring Street, Philadelphia, Pa. 

John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex- 
perimental machinery. Shop at Washburn, Hunts 
and Co, Wheel Foundry, cor. Warren and Bay Sts., 
Jersey City, N. J. 

Engines Indicated—Power Measured. 
Box 274, Yonkers, N. Y. 

Second-hand 80 H. P. Tubular 
cheap; also one large Blower. 
Worcester, Mass. 


W. H. Odell, 


Boiler for 
David W. 


sale 
Pond, 


Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 
Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 


| York, or the author, Manchester, N. H, 















































































































Acker & Co., of 
erecting a new foundry for the manufacture 
of hardware specialties. 


Phoenixville, Pa., are 


Armstrong, Dixon & Co., of Philadelphia, 
will erect a paper and pulp mill at Lock 
Haven, Pa. 

The Hampden Foundry and Machine Com- 
pany, 7 Exchange place, Boston, have re- 
cently filled an order for Wright & Moody, 
confectioners, Cornhill, 
their patent feed water heaters. 


3oston, for one of 


from the lathes. 


| brass not at all, 


In the Pennsylvania Railroad’s shops at 
Altoona, Pa., 
|separate iron and brass filings which 


a machine is in operation to 
fall 
It is done by magnets on 
the principle that a common magnet attracts 
wrought iron strongly, cast iron lightly, and 
It is pronounced a success. 


A ninety inch cylinder for one of the new 
cotton compresses being built at the Fulton 
Iron Works, St. Louis, was successfully cast 
ago. It 
finished, ten 


three inches 


feet 


a few days will be 


thick when long, and 


Weighs 32,000 pounds. 


Bangor Furnace, at Bangor, Van Buren 


| county, Mich., recently made 324 gross tons 


A silk mill is to be located in the old watch | 


factory at Marion, N. J., and 500 frame 


| 


houses are about to be erected for the hands. | 
New machinery for the mill is now being | 


manufactured. 


A complete set of machinery for a wood 
working shop, with shafting etc., and includ 
ing a workman to set it up, Was recently sent 
from Boston to Amsterdam, Ifolland. Wood- 
working machinery has formerly been sent 
abroad in pieces, but this is the first instance 
in which an entire shop has been shipped. | 
The demand for American machinery in 
Holland is said to have been caused partially 
by the exhibit of American manufactures at 
the fair in Antreim last summer. 


We learn from the Holyoke, Mass., //era’d 
that James Emerson has sold his interest in 
the testing flume at that place to the Holyoke 
Water Power Co. Mr. Emerson will receive 
no more wheels to test after July Ist, but the 
company will continue the use of the flume. 


The Chester Furnace Company has begun 
the foundation work for its new blast furnace 
at South Chester, Pa. The furnace building 
will be 70x60, with an engine house 50x90. 
The casting department will occupy 150x60, 
and the stock house is to be 400 feet long. 


New flouring mills are to be built in 
Minnesota at Sand Creek, Breckinridge, 


Nicollett station and Watertom 


We have received the following from Mi 
Joseph G. Harrison, Treas. of the Tubular 
Barrow and Truck Manufacturing Co., of 
Jersey City : I notice in your issue of June 
26th the statement that the Erie City Iron 
Works, of Pa., have taken a contract to supply 
the iron work for Hudson River Tunnel, and 
that the material is being furnished by 
Carmichael & Emmens. This is not correct. 
The Erie City Iron Works contracted for 300 
tons of the iron casing,the material forwhich 
was furnished by Messrs. C. & E. The 
Tubular Barrow and Truck Manufacturing 
Co., Fourteenth street, Jersey City, have 
contracted for 500 tons of tunnel casing, the 
material for which is being furnished by D. 
F. Coouey, 88 Washington st., N. Y. City. 


Glass railway ties having, as it is claimed, 
proved a success, the inventors are becoming 
enthusiastic over glass as the coming substi 
tute, not only for wood but also for iron. 
They now propose to make the track of street 
railways of this material, using broad longi 
tudinal sleepers of glass, having a groove in 
the upper surface, and, so combining in 
themselves the functions of both sleepers 
and rails, do away with the necessity for 
separate iron rails, with their fastenings, 
joints, and other complications It is 
further believed that by properly tempering 
glass with oil, this very brittle substance can 
be made, mass for mass, stronger than steel, 
and practically unbreakable. Is the age of 
glass to succeed that of steel? Paper has 
proved a very useful substitute for iron in 
some positions, and it is possible that our 
ideas of the eternal fitness of things are to be 
entirely subverted.—Rai'way Review. 

The saw and planing-mill of Jarvis & Ben 
singer at Winnipeg, Minn, were blown to 
pieces lately by the explosion of the steam 
boiler. Several persons were seriously in 


jured, four of them fatally. The cause is 


supposed to be the injection of cold water} In 


| 


|} of hot blast pig iron in seven days. 


At the Rhymney Iron works in Wales, a 
powerful reversal engine for rolling steel 
rails has been placed in position, and it is 
claimed that by its aid, with less hands, the 
work of one mill can be doubled, enabling it 
to turn out 2,000 tons of steel rails weekly. 

The Baldwin Locomotive works have built 
more than 5,000 locomotives, and these with 
their 
train over forty miles long. 

The sheet mill and both the rolling-mills 
in New ‘‘astle, Pa., The 
rolling mills have been running since Monday 
last. 
are in blast. 


tenders’ if put in line would make a 


are in operation. 
Of the seven blast furnaces here four 


Business has of late become so brisk that 
the Indianapolis rolling mill is about two 
months bebind K 


its orders For some time 


past they have been working a full force of 


hands, both night and day. 

Fieldler, Moeldner & Co 
manufacturers, 
15.000 feet of 


, of Boston, silk 
have just purchased about 
the High- 


lands, and will erect an extensive factory for 


land, situated on 


the manufacture of silk trimmings, fringes, 
etc 

The Ulster County Knife Works were 
lately burned at Ellenville, N.Y. Ninety 
hands were thrown out of employment. The 
The 
with orders. It is not 
settled whether they will be rebuilt at Ellen- 
ville or some other point. 


loss is $25,000 with $15,000 insurance. 


works were rushed 


A Merrimacport (Mass.) inventor has pro- 
duced something new in tbe way of pail- 
making machinery. This machine makes 
the sides of a pail in one piece; it takes a 
block of wood shaped like a water pail, and 
cuts a strip off round it the proper thickness 
fora pail, and as long as the block will make. 
A piece of this is cut off the right length, 
the edges tongued and grooved, and a groove 
bottom. lt 
that 600 pails can be turned out daily by this 


cut to receive the is claimed 


process, 

The Cherry Valley Lron Company, of Lee- 
tonia, O., have just completed the laying of 
an eight-inch cast iron pipe from their furnace 
to their rolling mill, a distance of 300 yards, 
through which to convey sieam to operate 
the machinery of the latter. 

The Vulean Iron Works, Chicago, are just 
completing a car pile-driver for the St. Paul, 
Minneapolis & Manitoba Railroad Co., to be 
used for railroad pile-driving along the line 
of the above road, with a 20,000-pound ham 
This manufacturing a 
Loomis patent steam hammer for the Chi- 
cago Dredging and Dock Co 
forO. B They are 
employing seventy-five hands and running 


mer firm are also 
, and a Skinner 
patent hammer Green. 
over time. 

The new oil manufactory building near Jef 
ferson avenue and the Missouri Railroad, St 
Louis, Mo., is completed, and the machinery 
rapidly being put in working order, 

Tha capital stock of the Wood Mowing 
Machine Co., Hoosick Falls, N. Y.. has been 
increased from $1,000,000 to $1,500,000 


The J. Esty & Co. Organ Works, at Brattle 
boro, Yt., are being enlarged so as to admit 
1.200 
manufactured each month. 


of a one-third larger production, and 


organs will be 
—~ ape - 
blunder 


our last issue a was made, 


into the boilers, which were only two years | owing to the pressure of business just before 


old. The loss is $6,000. 
rebuilt at once. 


The mill will be 


kai pag ‘ 
going to press. The cuts accompanying Mr. 


Woodward’s article on 





‘* "he Multiple Port 





AMERICAN MACHINIST. 


System of Valve Gear,” which appeared on 


pages 6 and 7, were not the correct ones. 
We will print the correct cuts to accompany 
that article next week. 

—_ + Spe - 


Machinists’ and Engineers’ Supplies. 





New York, June 17, 

The market is about as devoid of special interest 
as at any other time since the beginning of the 
year. 

Prices are, as a rule, without change, but some 
revisions may be looked for about the first of July 

The unsettled condition of the iron market has 
anything but a favorable effect upon the machinists’ 
supply trade, though prices are well maintained. 

N. F. Burnham, York, Pa, has just issued a 100 
page illustrated pamphlet of his Standard Turbine 
Water Wheel, with special information for users of 
water power 

lhe American Lubricator Co., Detroit, Mich., have 
issued an illustrated pamphlet of their American 
Lubricator for Steam Engines. Cuts show this 
device attached to a number of the leading en- 


gines 


1880. 


eetpe 
Iron Review. 


New York, June 17, 1880. 

There are but few sales of large lots of pig iron 
owing to the uncertain condition of the market. 
Founders are buying only for immediate use, and 
seem to have but little confidence in the stabil- 
ity of prices. We quote nominally No. 1, $28 to $25; 
No. 2, $22 to $23: grev forge, $20: Eglinton, $20 to 
$21: Coltness, $23: Glengarnoc 1 to $23: and 
Gartscherrie, $22. Trade in finished irons out of 
store is good considering the e of the pig iron 
market and the summer season. There appears to 
be a growing feeling that the decline can not be 
continued much longer and must be followed by an 
upward movement before fall. 

Pierson & Co., 24 Broadway. 
June 17, 1880, quote prices out of store as follows: 

Iron Rails, $50 to $57, according to weight; Fish 
Plates, 234¢. per lb.; Railway Spikes, 3!4c.: Bolts and 
Nuts, 333¢.: Common sar Iron, 2.5c. basis 
from store; Refined do, 2.7¢., basis; Ulster, 36-10¢. ba- 
sis: Machinery Steel ‘ Tool Steel, 13%e.; 
Norway Bar Iron, 644¢.; Norway Shapes. 634¢ : i 







N. Y., under date of 





6léc.: Best 


Rods, 634¢.; Sheet [ron, 334¢., basis: Angle Iron, 3.5¢.; , 


Tee fron, 4¢.; Band fron, 3%e.; Hoop Iron 
3 7-10¢.,and up according to size: Horse Shoe Iron, 
34%c.; Hot Polished Shafting in lengths, 2 ft. and 
longer, 9 to 10l6e., according to size: Small Black 


Rivets, 30°, off in papers; 10° off in bulk. 
Carmichael & Emmens, 130 Cedar St., New York, 
quote prices of Boiler Makers’ Supplies as follows : 
Flange, 434¢.; C. H. No, 1 Shell, 38%c.; Tank, 234e.; 
C. No. 1, 3'4e.: Boiler Tubes, 50°¢ discount from 
list. 


x 
Metal Review. 


LUCIUS HART & CO., 8 & 10 Burling Slip, New 
York, furnish us the following, under date of June 
17th, 1880: 

\ decidedly better tone pervades the Metal Mark- 
et. Pig Tin isin good demand, and the seeming 
large stocks have been materially reduced. London 
quotes: Straits, £77: “buyers and no sellers.’’ Singa- 
pore, $23. We quote the Spot Market nominally to- 
day: Banca Tin, 21%c.: Malacea and Straits, 17¢. to 
i7l6c.: Australian and English Refined, 16%4c to 
17c.; Billiton, 1634¢.: Lamb and Flag 16Me. to 1634¢.; 
Pig Lead 5¢.; Antimony, Cookson, 19¢.: Hallett, 


7Wloc.; Spelter, 5c. and 5%4c. for Domestic: 6e. 
for Silesian; Ingot Copper 18%c. to 18\4e.: Nickel, 
$1.25; No. 1 Solder 10c.; “half-and-half” 114e. 


WANTED. 


Wanted, experienced machinists—steady work 
good pay. David W. Pond, Worcester, Mass. 
Want- 
eda situation as Superintendent, by a strictly first- 
Please address, M. E., office of AmErI- 
CAN MACHINIST, 96 Fulton St., N. Y. City. 

Wanted.—Position as foreman of machine shop, 
orto take charge of erecting machinery, by a man of 
long experience, Best references. Address E. W., 
care AMERICAN MActINisT, 96 Fulton St., New York. 

Wanted.—First class second-hand Pulley Lathe, 
swing 54% to 6 feet, turn 4 feet. Send cost and 
maker’s name to Lock Box 2151, Denver, Col. 


To Stationary or Marine Engine builders. 


class man. 





RECENTLY PUBLISHED. 


WORKSHOP RECEIPTS 


For the use of manufacturers, mechanics and scien- 
tific amateurs 
By ERNEST SPON,. 
Crown, 8vo, illustrated. Price, $2.00. 
Catalogue of books for practical engineers. 


E.& F.N. Spon, 446 Broome St., NY. 


FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; is well located in relation to Coal 
and Iron. also very accessible to market. Address 


KX. P. BULLARD, 
14 Dey Street, New York. 


Send for 





[Jury 3, 1880 


Send 10 cents for 96 page Catalogue of Books 
tor Machinists and Engineers, 


D. VAN NOSTRAND, 


23 Murray & 27 Warren Sts., New York. 











DRAWING OF MACHINERY. 


T. P. PEMBERTON, 


Mechanical Draughtsman, 


Teacher of Industrial Drawing, 


249 Duffield St., Brooklyn, N. Y. 

Drawings, Tracings, Sketches, &c., made on the 
premises of parties if required. 
to be defrayed when work is outside of New York, 
Jersey City and Brooklyn. 


Traveling Expenses 











Drawing Instruments 


G. 





AND MATERIAL, PAPER, &C. 


S. WOOLMAN, 
116 Fulton Street, New York. 


Fully priced and illustrated Catalogues. 





E. H. ASHCROFT, 


CHAS. A. MOORE, 
Pres, and ‘T'reas. Gen’l Manager. 


M. LUSCOMB, Secretary. 


THE ASuHcrort ‘Mr’e “Co, 


——SOLE MANUFACTURERS —— 
BOSTON, MASS. 


Also Manufacture 


Steam & Vacuum Gauges. 


General Railroad, Steamship 
and Machinists’ Supplies, 


CAUTION.—Aswe are in no way connected or in- 
, terested with any other Steam Gauge Manufacturer, 


parties ordering goods should be particu’ar and ad- 
dress, THE ASHCROFT MANUFACTURING Cu., 
51 and 53 Sudbury Street, Boston, Mass. 





UNITED 


STATES METALLIC 


PACKING CoO. 


MANUFACTULERS OF 


SELF-ADJUSTING PACKING 


For Piston Rods, Valye Stems, Pump Rods and Throttles of Engines of all Descriptions. 


PATENTED 


February 10, 1863, 
March 27, 
March 7, 1871, 
October 8, 1872, 
April 15, 1873, 
April 21, 1874. 


December 8, 1874. 


1866. 


February 20, 1877, 
June 11, 1878, 
September 10, 187s. 


EDW. CUNNINGHAM, President. 
JOSIAH A, OSGOOD, Superintendent, 
85 Devonshire Street, Boston, Mass. 





| 


1, 2, 3—Babbitt Rings or 
packing proper. 

A—Cylinder Head. 

B— Follower and Spring. 

C—Vibrating Cup, in which 
1, 2 and 8 set. 

D—Ball and Socket 
Sliding Joint. 

E—Case or Gland. 


and 





C. H. JACKSON, General Agent, 


34 Coal & Ihon Exchange, New York. 


ties 





























Jury 3, 1880.) AMERICAN 


NICHOLSON FILE Co. 


SOLE MANUFACTURERS OF 


| 
FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES, 
**Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, File Cards. 
Slim” Saw Files. Surface File Holders. 
**Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bes U. Ss. A. 


Also, 














| 
——— | 
unas AAO wow ) : | 
IN ATHA @& Ks | 
WWW NEE eee Weieaaagg on N\A » / | 
~- NSE AMAA Ny 
> 
-JMANUFACTURERS OF er | 





s oF STE=ZL SPECIALLY ADAPTED TOT 
HE 
oF LatHe Toots,Cuisets,Tars & Dies 
|S EWAR Ze | 
4 | ia ba y ei a 
Y SS ane 


< ~ AVA) | 
_s.,.NEW JERSEY.~_>—. 


ADE 
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BENJ.ATHA. J.ILLINGWORTH, 





C. W. LeCOUNT, 8 ¢ FORSAITH | 
SOUTH NORWALK, CONNECTICUT, = RSAITH & CO., 


ee MANCHESTER, N. H. 


LeCount’s Vice Clamp, 


With Steel Screws, hardened the whole length, a 
spring temper and ball head, so as to clamp an object 
at any angle without bending the screws, The clamps 
are also steel and of great strength. 


213 CENTRE STREET, N.Y. 


SPECIALTIES: 


Abbe Bolt Machines, 


POWER HAMMERS, 
Combined Hand Fire Engine and 
Hose Carriage. 


NEW AND SECOND-HAND MACHINERY. 





Send stamp for Illustrated Catalogue, 





stating fully just what you want. Over 


> EQ 
PRICES. 2,000 machines, new and second-hand; 
No: t, ‘epeninge tT ICR. «.. <i <ss0 $1.25) 3 |, : : , 
“9 sie “ike! pieeamemapaiaaters "160 ) % fully described, with prices annexed, 
“ 3, rr eee 2.00 = in our List No. 20. 


SEND FOR DESCRIPTIVE CIRCULAR. 


RICHARD DUDGEON, 


24 Columbia Street. 


NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 











MACHINIST. As 


The Best STEAM PUMP in America. 


“The Deane,” 


SEND FOR ILLUSTRATED CAT4A- 
LOGUE AND PRICE LIST. 


DEANE STEAM PUMP (00. 
OFFICE AND WORKS: 
HOLYOKE, MASS. 
WAREHOUSE: 


SIMPLE! 


POSITIVE! 


6 , C : 7" ry - «ry 
DURABLE! 92 and 94 LIBERTY ST., 
NEW YORK CITY. 
For Every Possible Duty. J. H. HARRIS, Manager. 





+] 
ABRADLEY’S BRADLEY’S CUSHIONED HELVE HAMMER. | 
‘ POSS y 1 first premium, Silver Medal at American Institute Fair, 8, Cincin- 
i\ 4 Wy HELVE HANMER a pe op eh 1874, and the Diploma of Honor and Grand 
BRADLEY coSMnED NAMER Medal of Merit at the Centennial Bxhibltion, in 1876, ee 
ping the highest award given any goods of their class in America or pe. 
IT Hs MORE GOOD POINTS, LESS COMPLICATION, 
MORE ADAPTABILITY LARGER CAPACITY, 
DOES MORE AND BETTER WORK, TAKES LESS POWER, 
COSTS LESS FOR REPAIRS 
HAN ANY HAMMER IN THE WORL 


Guaranteed as represented. (Establishe 1882.) 
BRADLEY & COMPANY, Syracuse, N. Y. 


Establishment ot the Kind in the 


MOSS ENCRAVINCGC CO. 


Incorporated April 2, 1880. J. E. RAMSEY, Secretary. 


M. A. MOSS, Treasurer. MOSS’ NEW PROCESS. 1. A. JACKSON, Ass’t See’y. 


535 PEARL STREET, COR. ELM, NEW YORK. 


IMPORTANT TO MACHINERY MANUFACTURERS AND DEALERS. 


Engraved Plates for Newspaper, Book and Catalogue Illustrations, &c., executed in Type Metal in a 
superior manner by a new and improved photo-chemical method, from all kinds of Prints, Pen Drawings, 
Photographs, Tin Types, Original Designs, Pencil Sketches, and, when available, from the object itself. 
Much Cheaper than Woodcuts. These plates are mounted type high, ready for use on any ordinary press, 
and are guaranteed to be fully equal to the best woodeuts. Electrotypes can be made from them in the 
usual manner. We also have a fully equipped steam electrotyping department. Engravings of 
WEACHIENERY of all kinds executed in the highest style of the art at reasonable prices. Mir. 
Moss, in withdrawing trom the Photo-Engraving Co,, 67 Park Place, has re- 
tained tor himself all improvements made and used by him in Photo-Engraving 







16 & 48 West LAKE STREET, / 
CHICAGO, ILL. \ 





Largest World. 


J. C. MOSS, Pres*t and Sup’t. 
R. B. MOSS, Ass‘t Sup’t. 











Punches, and 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


Steam Hammers, 


Communications 


| 





GOTHEN BURG, 
by letter will receive 


prompt attention, 


Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 


R HUNT BA 


| 
‘ Wy 
MANUFACTURERS OF 


WATER W 
MACHINE MOULDED 


MILL CEARI 
SHAFTING, PULLEYS AND 


HANGERS, 
STEAM ENGINES AND BOILERS, 


MIXERS >FOR FERTILIZERS AND CHEMICALS: 


SWEDEN. 


iid a 


S.& C. WARDLOW, 
SHEFFIELD, ENGLAND, | 
SOLE SPECIAL BRAND 


TOUGH 


CAST STEEL, 


For Turning and other Tools, 
ALSO DIES, ETC. 
Branch Office & Stores: 95 John St, New York. 


WILLIAM BROWN, Sole Agent. | 




























MAKERS OF THE 























since May, 1872. 


for illustrated circular. Send copy for estimate 


Our motto is, * The Best Work at Low Prices. 
Please mention this paper. 


Always on Time.”’ Send stamp 





Crosbys Improved 





“Pop” Safety Valve. 


CROSBY STEAM GAGE &€ VALVE CO, 
J.H. MILLETT, Pres’t. — ; 2 
GEO. H. CROSBY, Sup’t. GEO. H. EAGER, Treas. 
Sole Proprietors and Manufacturers of 
CHRHOSBY’S 
Adjustable ** Pop” Safety Valve. 
Self-Regulating Reducing Valve. 
Improved Steam Pressure Gage, 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
Sole Manufacturers and General Agents for 
The “VICTORY ” Steam Cylinder Lubricator. 


And all instruments of this class. Send for Illustrated 
Catalogue. 


Cor. Milk & Batterymarch Sts., Boston. | 


‘PIPE A 


SAMUEL RAYMOND & Co. 


MANUFACTURERS OF 
STANDARD SECTIONAL 

AIR SPACE 
ND BOILER COVERING. 





Patented January and April 1870, and September, 1877. 


Factory, 642 West 52d Street. 
Office, 108 Liberty St., New York. 


We claim a larger percentage of saving in condensa- 
tion than any other covering; greater rapidity and 
cheapness of application; greater durability, and a 
neater and better finish when completed. It is 
especially adapted for shipment to the country. This 
covering can be easily removed and replaced in case 
of change in the pipes or for inspection of boilers 
and used over again. Hair Felt, Plastic and Cement 
Coverings of the best quality. Covering of out- 
door and underground Pipe a Specialty. 

¢?™ Send for Circulars, 





Send for Circular containing list of 


Practical Articles 


Contributed to the AMERICAN MAcuINist by 40 
of the best writers. 








MORE THAN 13,000 IN USE, 
Adapted to Every Situation. 
Send for New Tllustrated Catalogue. 

GEO. 
SS Liberty Street, 
NEW YORK. 


F. BLAKE MANF’G CO. 


44 Washington St., 
BOSTON. 












Office, No. 78 Chambers | 
Street, N. Y. \ 


The best and cheapest in the end. 
following testimonials. Read them. 
Messrs. KEARNEY & Foor, 

Gentlemen ¢ 


James D. Foor, Esq,, New York, 
Dear Sir: 


men entire satisfaction. Very respectfully yours, 


Full Weight Hand-Cu 


Send for quotations. 








NON 

Fj ] ) Manufactory, 
16S. 7 PATERSON, N’ J. 

The files speak for themselves in the 


Brooklyn, N. Y., May 24th, 1877. 


We have used your Files, more or less, for several years, and we take pleasure in saying 
that both the new and re-cut Files have given entire satisfaction. 


Yours truly, 
BLISS & WILLIAMS, 


Springfield, Mass., Noy. 12th, 1878, 


The * Armory’ or Skew Cut Files you made for us are what we wanted, and give our 


SMITH & WESSON, H. M. Morenousg, Sup’t 


We print instructions on the use of Files, and also give the diameters of round and square Files from 


3 to 16 inches. 
to read, 


rhey are on card board, 10x12 in., and are intended to be put up in the shop for the men 
We are pleased to mail them to any manufacturer on receipt of the necessary 6 cents postage. 
Respectfully, 


KEARNEY & FOOT, 
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Address 
P. O. Box 2187. 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


IRON and STEEL of every 


Warehouse, 24 & 26 Broadway, and 77 


PRICE LISTS 


79 New Street. 


FURNISHED ON APPLICATION, 





A. F. Prentice & Co. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 








ENCINE LATHE. 

Price, $175.00. 
Swings 11 inches, 5 feet bed, 
Weight, 650 Lbs. 


Hand and Foot Power Lathes. 


SLIDE RESTS. 





and Ma- 


Special Machine th 
ving. 


chine cic 


FOOT POWER LATHES 
SPECIALTY. . 


54 Hermon Street, 
WORCESTER, MASS. 


The Hendey Machine Co. 


Wolcottville, Conn., U.S. A. 


MANUFACTURERS OF THE 


MANVILLE PATENT IRON 


Planers and Shapers, 3 


24 in. Shapers, 15 in. Shapers, 5 ft. x 24 in. 





MAGHINE CO+||i 
PATO JAN20 7 ail 20" 


re 


TOTAL 7 


. Ama- 


Planers, 34 ft x 16 in. Planers, 24 in. 
teur’s Hand Planers, with Chuck and Centers, 
3 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, 


and Wire Slitters, Spring Chuck and Com- 


Brass 


mon Clock Lathes. 


&"" Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this. 








SAMUEL A. BECKETT, Mechanical Engineer. 


Beckett & McDowell, 


Formerly with Union Iron Works (PRESCOTT, ScotT & Co.) of San Francisco, Cal. 


MINING AND MECHANICAL SNGINGERD 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 
Consulting Engineer, 


JAMMED W. DEL, camzcror. onro. 


THE MORSE FEED-WATER HEATER AND PURIFIER. 


FREDERICK H. McDOWELL, Engineer of Mines. 


























fainter = Si vber* 1 ing S.. Le 
Guaranteed to be the most sini device in the market for utilizing the exhaust of steam | 


. engines. 
MORSE, 


For further particulars, address 
Mechanical Fngineer, 313 Olive Strect, St. Louis, Mo., or 
J. Fe WANGLER, St. Louis Boiler Works. 


gE LL. 
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PIERSON & CO. sot wv. The E. HORTON & SON Co. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


_THE HORTON LATHE CHUCK 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY 1st, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 


PRICES REDUCED. 


Soliciting your orders, we are, respectfully yours, 


THE E. HORTON & SON CO. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machiniste’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, - NEW YORK. 


Agants for The Billings & Spencer Co., Reynolds & Co.’s Screws, Deverall’s 
Patent Oilers. 


Worthington Steam Pumps, 


For all purposes and of all Sizes, 
PRICES BELOW THOSE OF ANY OTHER STEAM PUMP 


IN THE MARKET. 
WATER METERS. OIL METERS. 


THE WORTHINGTON PUMPING ENGINES FOR WATER WORKS. 
Used in over 100 Water Works Stations. 


HENRY R. WORTHINCTON, 


239 Broadway, N. Y, 709 Market street, St, Lous, 
83 Water street, Boston. 





Send for Price List. 














Betts Machine 


WILMINGTON, DEL. 


Co. 
Makers of 


HEAVY MACHINISTS’ TOOLS 


of the various kinds for working Iron and Steel; 
Standard Gauges, Measuring Machines, &c., &c. 

Send for Circulars and list of tools 
immediate delivery. 


AITCHISON & DOOLITTLE SOLE MANUFAC 
OF STEAM FLUE CLEANER 


i CLEVELAND.C {9} 
PAT JSULY.. 7S 


A&B SECTION VIEW CIRCULARS on APPLICATION 
WOOD& DRAKE 7iRutcersSt.NY. Acts rarRNYAN 3 





on nand for 








WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


[IMPROVED MACHINERY FOR WOOD CUTTING. 


Numbering some 3800 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines, ¢Mortising and Borin 
Machines, Carving and Dovetail- 
ing Machines,Sha ting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
angutaes Variety & oe 
WOOD WORKER 
Band, Scroll, Ripping aah Cut- 
= ting- -off Saws, Band and Circular 
> Re oclug ® Machines, Spoke and 
a 


for Circular and REDUCED 


Especially guaranteed to accu- 
se-List. 


The only perfect Engine Governor tr the 


World. 
rately govern variable cut-off Engines, 





The Allien Governor Co, SS Se -CUWhheeel chinery, Shafting, 
B. W. Spence, Treas. BOSTON, MASS. Hangers and ‘Pulleys, etc., etc. Ongena in design, 
simple in construction, perfect in wor manship, saves 





labor, economizes lumber, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 


J, A. FAY & CO., Cincinnati, Ohio, U.S.A. 


Small Tools of all kinds; GEAR WHEELS, parts of 


MODELS, and materials of all kinds. C atalogue ree. 
Goopnow & WIGHTMAN, 175 Wash’ton St.. Boston, Mass. 


Dead Stroke 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use. 


> Manufactured by 


PHILIP S. JUSTICE, 
14 N. 5th St., 


WILLIAM COOKE, 


(Successor to CooKE & BEGGs,) 


6 Cortlandt St., New York, 


SELLING AGENT FOR 


Roots’ New Iron BLOWER, 





= 
ee 





Philadelphia, Pa. 








E. E. GARVIN & CO, 


Manufacturers of 


Milling Machines, Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Catter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
sizes. Gear 
Cutting and 
Millingin all its 
branches. 





Sastrrvs BLAST. 139-143 
IRON REVOLVERS, PERFECTLY BALANCED J CENTRE ST. 
iS SIMPLER, AND HAS os gp Cornell's B'ld'g 

% NEW YORK. 


FEWER PARTS THAN ANY OTHER BLOWER. cs 
¢®~ Send for il- 
sf a Cata- 





Fr " — / 
No. 4 Milling Machine. 





ROOTS’ 
Blacksmith’s Hand Blowers, 


STAMP FOR  CATALOCUE. 





Portable Forges, and 
Tuyeres. 








TALLMAN & MEFADDEN-PHILADELPH ne 


2" SEND FOR PRICE LIST._2? 
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THE ALBANY 


This Trap aut 
HEATING COIL 


pumps and othe 


Set 





STEAM 


TRAP. 








omatically drains the water of condensation from 
S, and returns the same to the Boiler, whether the 


coils are above or below the water level in’ Boiler, thus doing away with 


r mechanical devices for such purposes. ‘Address 


ALBANY STEAM TRAP CoO., 


ALBANY. N. ¥. 





WILLIAM SELLERS & CO., 


MACHINE 


Shafts, 
Couplings, 
Hangers, 
Pulleys, 
Mill 
Gearing, 
Ete. 
Railway Turntables int Pivot edie, 


EW PATTERNS. 
NEW YORK OFFICE, 


AND RAILW 





79 LIBE 


PHILADELPHIA. 


AY SHOP EQUIPMENTS. 


Lathes, 
Planers, 
Drills, 
Shapers. 
Bolt 
Cutters, 
Ete. 


Gifford Injectors, Sellers’ Improvements. 
SIMPLE, EFFECTIVE 
RTY STREET. 





Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 


Vacuum Pumps & Condensers, 


GENERAL MACHINERY 


Steam Engines. 


Capacity to bore Cylinders 110 Iuches Diameter. and 
turn Fly Wheels of 24 feet. 


THE NORWALE TRON WORK) Go. 


South Norwalk, (onn. 








. W. MOSS, 


a John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 


Steel and Files, 


HAMMERS, ANVILS, VISES AND BLACK- 
SMITHS’ TOOLS. 


WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
Tools, Drills, &c. Also 


. y 
a x 
me & ses 
a> ={2" 
sh 2 | 
a ee eee 

— aes a — PR 
=5 = . B® 
i CD = 

= 





| Wascanted not to crack in hardening Tools of any Size. 





# Goulds Manufacturing Co. 


Moanutpotare * Be all 
kinds of 


Foree aud Lift 
PUMP 


For Cisterns, Wells, Ratt. 
roads, Steamboate, 
Windmills ete. 
FIRE ENGINES, 
H Rt. Rams, 
AMALGAM BELLS 
For OS anes. yenoeee, 






Com-s Sh pi Sinks, etc 
Pumps and d Materials for 
Driven Wells a specialty. 
Satisfaction guaranteed. 
logues furnished , 


IN un R cOULDS PUMPS 
Q IR IRE. FO SENECA FALu 


Ww AREHOUSE, 15 Park PLACE, New Y ie O1rrTy 





Monitor Binders tx: American Mechs. 


$1.00 EACH BY MAIL OR EXPRESS. 


| WILEY & RUSSELL MF’G CO. 
GREENFIELD, MASS. 


“Laing screw Cutting Machinery and Tools, 


SEND FOR ILLUSTRATED PRIVE LIST. 





KATZENSTEIN'S 
Self-Acting Metal 





FRASSE & COMPANY, 


62 Chatham Street New York, 


PROPRIETORS OF THE 


Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


ELTERICH'S TAPS AND DIES, 


Comprising the best assort- 
ment and largest variety, of 
threads, from 1-16 to 4 inch 
in the United States. 

Send for circular. 


FILES, and STEEL WIRE, 
and GROBET FILEs. 
Age nts for the U, 
son’s Patent Steel Music 
Wire. 

“>—" No. 0 to No. 82 (Music Wire 

Gauge) always in Stock. 





Sole Agents for Chateau’s French Emery Paper. 


Fine Tools, Files, Steel Wire, 


Silver Solder for Brazing Band Saws, 


AND SUPPLIES FOR MACHINISTS A 
SPECIALTY. 


| 
Importers of STUBS’ TOOLS, | 


8. of Rolla- 


Packing, 
For Piston Rods, Valve 
Stems, &c. 
of every description, 
For Steam Engines, 
Locomotives, Pumps, 
&e., &¢ 
Adopted and in use by 
the principal Iron 
Works, Engine Build- 
ers and Steamship 
Companies within the 


last eight years in this 

and foreign countries. 
For full particulars and 

references address 

L. KATZENSTEIN & Cc 


O., 
5 Desbrosses St., Ne uw York. 








IMPROVED 


Anti-Incrustation Liquid, | 2 


For the Prevention and Removal of 


SCALE IN STEAM BOILERS. 


Is purely a liquid, free from sediment, contains no 

acid, and is absolutely safe and effective. 

Prof. H. G. Torrey, of the U.S. Assay Office, says: 
** Downer’s Improved Boiler Liquid is free from all 
injurious substances, and well adapted to accomplish 
the object sought ; know of nothing better and highly 
recommend it. 

Circulars and references on application. 


A. H. DOWNER, 
PROPRIETOR AND SOLE MANUFACTUBER, 
|17 Peck Slip, New York. 
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BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Nem Mechanical Movement, 


Patented March 9th, 1SS0. 


A POSITIVE AND PERFECTLY NOISELESS 
SUBSTITUTE FOR PAWL AND 


RATCHET. 


Edward Wright & Co. 


561 Main Street, 







No. 2 cuts X to 1 
No. 26% cuts K tol 
No. 3 cuts % to1¥ 
HAND or POWER. 


Manufacturers of 


WORCESTER, BOLT CUTTERS, 


’ 
Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ Use, 


MASS. | 


Illustrated Catalogue furnished ou application. 


| Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 


| 
‘Printers’ and Engravers’ Warehouse, 
| Corner Fulton and Dutch Sts., 








P. BLAISDELL & CO. 


MANUFACTURERS OF 


Machinists’ Tools, 


Worcester, MASS. NEW YORK: 
































Machinists’ and : ‘ Miners’ ems t Drills i. B. EATON, 
Foundry ane cae Supplies Calipers, ” 
iS) Sy : Dividers, 
SUPPLIES. | Gstioors, de, Of every description. | que Stubs Tools, TOOL Orne 





ONLY Stubs Files, 
Stubs Steel, 


Grobet F iles, 


T. B. BICKERTON &.iCO. 


No. 12 South Fourth St. Exclusive 


WN. Gth St, 











> > > > C J * G ° 
PHILADELPHIA, Ea. Tool Store x. Tucks, PHILA. 
Steam Packing. Facings. ig hog Leather | IN PHILADELPHIA i b yy oy 
Cotton Waste, | BRUSHES. a | seaewcernn 2 Machine, Set & Cap 
anle. HOSE, Etc. | TOOLS of all DESCRIPTION. S Screws, &c., &. 














The Huntington Emery Wheel Dresser. 


(IMPROVED.) 
Invaluable to 


Users of 
Emery Wheels. 


Thousands 
in 
Successful Use. 


PAT OCT Wt ‘7S 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICAGO, ILL. 


AIR ENGINES. *° "xo Exereen. 


No Extra Insurance ! Absolutely Safe! Simple! Reliable ! Durablet 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 


20 Per Cent. Saving in Fuel, 


25 Per Cent. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR POM? 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD, CONN. 




















WHITTIER MACHINE CO, 


| 
MANUFACTURERS OF IK. LYON Ad CO. 
STEEL BOILERS, ie a 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. | 
N. Y. Office, 120 Broadway. 


Sole Manufacturers of 


b] 













THe 


Rollstone Machine Co, 


FircuBure, Mass, 
Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 
, Waymouth Lathes, 
and large number of spec- 
ial machines. 
<= We also carry a large 
=3 stock of Second-Hand Ma- 


chinery, Send for Cata- 


JACKS 
ND 


AND PUNCHES, 
> HYDRAULIC PRESSES 


POLISHING 
BUFFING MACHINERY. 





HYDRAULIC PUMPS, 


HYDRAULIC 





coon Shears and Punches for Round, Square and Flat Irons 


ENTISS PATENT VISES, 


ADJUSTABLE JAWS, 
Stationaoy ond Patent Swivel Be an, 


Adapted to all kinds of Vise work. 
HALL MW’F’G CO., 23 DEY ST., NEW YORK, 











SEND FOR CIRCULAR. 
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THE “BROWN” AUTOMATIC 


CcU'l- Orr 
a NGIN =. 


UNEXCELLED 
FOR pias 
WORKMANSHIP, FOR PRICES AND 

ECONOMY 
INFORMATION. 
AND 


DURABILITY. % 


C. H. BROWN & CO., Sole Manufacturers, 
FITCHBURC, MASS. 
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Patent Automatic 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, - 


NEWBURGH, N. Y. 






The most economical in the use 
of fuel, the simplest in construec- 
tion, and altogether the best cut- 
off engine in the market. 
COMPOUND ENGINES | for 
CityWater Works: also for Manu- 
facturing purposes, &c. (Highest 
duty guaranteed.) Marine and 
Stationary Engines. 

STEAM BOILERS and TANKS. 
Light and Heavy Forgings, Shaft- 
ing, Pulleys, Hangers, Mill Work, 
Iron and Brass Castings, &e. 

A large general assortment of 
Patterns on hand. 





THE 


LAWRENCE ENGINE, 


A FIRST-CLASS CUT-OFF 
AUTOMATIC STATIONARY 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, LAWRENCE, Mass. 


JARVIS PATENT FURNACE 


FOR SETTING STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 

The same principle as the S1EMENS’ Process OF MAKING STEEL, utilizes the waste gases with hot air on 
top of the fire. 

Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, 
logwood chips, horse manure, &c. A. F. UPTON, General Agent, 


Send for Circular. 7 Oliver St., (P. O. Box 3401) Boston, Mass. 


BARKER & BERTON, New York Agents, 422 East 23d St. 
HKORTIN G’S 


UNIVERSAL INJECTOR, 


A COMBINED PUMP AND BOILER FEEDER. 
High or Low Pressure Steam, No Adjustment. Operated by One Handle. Send for Circular. 


A. ALLER, 109 LIBERTY STREET, NEW YORK. 
THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINGS, 


Steam Traps, Patent Vertical Tube Radiators, Steam and Hot Water Boilers, 
Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 

















MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SO 


MANUFACTURERS OF 


Bate’s Patent Steam Generator. 


Iron Founders, 
Boiler Makers anp 
Machinists, 


East Conshohccken, 


PENNA. 


SECTION : 





A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of economy, efficiency, 
durability and convenience of clean- 
ing, We refer to parties using. Write 
» for particulars. 








THE 


HANCOGK INSPIRATOR CO. 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 





SWEETLAND & COMPANY, 
No, 126 UNION ST., NEW HAVEN, CONN, 


Sole Manufacturers of 


THE SWEETLAND CHUCK. 


Independent, Universal and Eccentric Combination. 
PRICE LIST FURNISHED ON APPLICATION. 


STEPHENS’ PATENT PARALLEL VISE, with Swivel, 
Taper, oes and other attachments, is the handiest 
2 and most attractive in use, and is adapted to 
: = every variety of m anufacture from Jewelers’ 
a man cannot wear it out in a lifetime. Its 
los parts are interchangeable. It opens fute 
ther, holds firme " is heav ier and more durable than 
any other vise. Selected vises sent to any address by Kx- 
press or C. O. D., with pri ivilege of examining before tak- 


ing. Write for illustrated cire ular. ae ~— _ Patent 
Vise Co., 41 Dey Street, New York, U. 













to Locomotive Works. Twelve years constant 
use, ten hours each day, proves to us that a 











PORTABLE AND STATIONARY. 5 
Engines and Boilers, 


2% to15 H. P. 





‘eady pajiew yajydwey esse y 


in this and Foreign countries. 
‘983 poyesado Ajisea pue Suiyjnys yysy 


Return Flue Boiler, large Fire Box, 
Do not fail to send for circular to 


l= = 
SKINNER & WOOD, Erie, Pa. orFicEYO c PENNA 


CUYAHOGA WORKS 


4000 lb. Steam Hammer, 
with J. F. Holloway's t e a m 
Patent Balanced Valve, 


Built by Cuyahoga Works. 
AND 


MARINE ENGINES, 
VERTICAL 
Blowing Engines 

For Blast Furnaces. 


ie Cleveland, Ohio, U. S. A. 


no sparks. 


Over 1000 of these Turbines in operation | 2 




















LATHE ATTACHMENTS 


FOR MILLING 
Plane and Irreguiar Forms. 
Taps and Reamers Fluted and Gears cut with- | 
out removing from the lathe centers. 
See American Machinist, Sept. 13 and 20. 
For circular address WM, MAIN, 
65 Henry Street, Brooklyn, N. Y. 


GHARLES MURRAY, 
ENGRAVER on Wo oJ) af 


No. 58 ANN Sr. 
New Y orK. 


D. SAUNDERS’ NONS, 
YONKERS, N. Y. 


Manufacturers of 


STEAM & GAS FITTERS’ TOOLS, 


ALSO, 


THE I. X. L. 
NEW PIPE-THREADING MACHINE. 


Pipe Cutting and Threading 
Machines for Pipe Mill Use, «c., 
a specialty: 


SEND FOR CIRCULARS, 


FRANK H. POND, 


Consulting Engines and Ene, 


709 MARKET STREET, 
sT. LOUIS, MO 
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THE ECONOMIZER STEAM ENGINE 


Has no superiors. Comprises Simplicity, Durability 
and Economy. Send for catalogues, Also, a large 
stock of second-hand Steam Engines and Machinery. 


S.L. HOLT & CO. 





35 Queen Victoria St., London, England. 


67 Sudbury St., Boston, Mass., U, S, A. 





























Jury 3, 1880.] 


HORIZONTAL, 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





AMERICAN 


STEEL AND IRON 
BOILERS. 


horse- 





to 225 
power. 


sizes 


All 


Send for pamphlet 
say where you saw this. 


ENGINE CO. 
Fitchburg, Mass. 
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CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 


LAP WELDED BOILER TUBES, &c., &c. 
Agent for Otis Celebrated Cast Steel Boiler P gt 
the Coatesville Iron Co.; Pottstown Iron Co.; the 
Laurel Rolling Mills and Union Tube Works. _ 
Wrought Iron Beams, Angles, Tees, Rivets, &c. 


Illustrated Catalogue Free. 


HEADQUARTERS | 


for every description of 


MECHANICS’ TOOLS. 


A. J. WILKINSON & CO, 
BOSTON, MASS 





SECOND-HAND 


NEW TOOLS. 


Miscellaneopus Second-Hand Tools 


All in Good Order, and will be sold 


very Low, 


1 Engine Lathe 96in. swing x 1S ft. Be d. 
1 Engine Lathe 17 in. “" = 10t. 
7 Engine Lathes18in. “ x 7% ft. “* (Chain Feed | 
Engine Lathe 24 in “ = $fe ret Bed, 
Engine Lathe 2v in. x 6 
Engine Lathe 20 in. “ x 6 o 
Horizonta) Boring Lathe. 
Wood Turning Lathes. 
Bement Double Pulley Lathe. 
Shufting Latue 22in. ‘* x22 “ 
Speed Lathe. 
Polishing Lathe20 in. x 25 as 
Polishing Lathe 25 in. ‘* x 22 4 
Pulley Lathe, Double Head. 
«sé “ 


Spinning Lathes, 

Iron Planer 60 in. x 60 in. 

Upright Drill 60 in. 

Upright Drill 38 in. 

Upright Drill 38 in. 

Upright Drill 16 in. 

Upright Drill 16 in. 

Bench Drili. 

Large Gear Cutter. 

Upright Boring Machine 78 in. 

Pulley Polishing Machine. | 

Tool Grinder. | 

Pointing Screw Machine. 

Daniels’ Planing Machine. 

One No. 2 Bolt Cutter. 

One New “ Hardaway ” 
to head up to %-in. bolts. 

A lot of Wood Working Machinery. 

Six Smail Punching Presses. 

One N. Y. Safety Steam Power Co. 

20 H. P, Upright Boiler with all connections, &c. 


x 30 feet. 


eS fh ik bk 6-8 ot BA 8 a at SR ttt he ttt 


Bolt Heading Machine, 


| 
New Tools Very Low. 


Five No. 2 Bolt Cutters, Wood & Light. 
Please specify which of the above tools you want, and 


One No. 8 Putnam Miller. = L oo Pattern 
One Heavy Wood and Light Mille 
| One No. 3 Garvin Milling aking. New. 
| One Heavy Turret Head Machine. 
we will forward all particulars. One 4 ombined &, utter and Reamer Grinder, with 
rhreading Too! Grincer attached. New. 
x : One 30 in. Drill, Bk Gear and Seif-feed. Hawes. 
STEAM LAUNCH, One 22 in. Drill, Sliding Head. New. 
- | One 20 in “ Prentiss, new. 
40 ft. x 7 ft.; draws 3 ft., Engine 534 x 9; Boilers|Gneizin. “ Biniadali. (ood ae new. 
32x 48, Fitted with C arpets, &c., for ple asure. One 1 Spindle Drill, Smith & Garvin. 
One Gear ( utter. 
Three Sensitive Drills, arills to 3-16 in. hole. New. { 
One Boiler Makers’ Combined Punch and Shear. New | 


A WOODRUFF & BEACH | 
BEAM ENGINE, 


Low pressure, 42-in, cylinder, 84-in. stroke, with fly- 
whee] pulley, ‘o0ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 inches in diameter, 20 ft. long, and all connections 
practically as good as new. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and103 Reade St., 
NEW YORK. 


















EMPIRE 


FORGES 


Improved, without 
Belts, Bellows, Crank 
Pins, De, id Centers or 
Back motion. Send for 
circulai 


Forge Co. 
ConokEs, N. Y. 


GEO. C. TRACY & CO 


©) Counselors at Patent Law 
EUCLID AVE. BLOUK, 

CLEVELAND, O. 
sefore doing anything in re- 
gard to Patents, send for our 


140 page book, “ALL ABOUT 
PATENTS,” mailed free. 


SECOND-HAND 
AND NEW 


Machinists Tools. 








| One Engine Lathe, 92in.x 20 ft. Wilmoth 
One Engine Lathe, 90 in. x20 ft. Ames. New. 
One Engine Lathe, 30 in, x 20 ft Good order. 
One Engine Lathe, 301n. x 16 ft. Wheeler, new, 
|One * “ 30in, x 12 ft. Ames. New. 
|}Une * 26in, x 16 ft. New Haven. 
Two ‘* s 22in.x S ft. Ames. New. 
Two ‘* $6 20in.x Sft. Pond. 
One ‘* 66 18in. x 10 ft. Harrington, 
One “6 $f 18inx 7ft. 
| Six ad “ 16in.x Tift. Ames, new. 
| Six ” sed l6in. x 8 ft. ¥ sad 
Three * # 13in.x4ft. Not Screw Cutting. 
One Pulley Lathe, 20 in. x 6 ft. 
One Hand Lathe, 18 in. x 49 ft. 
Two * 20in. x 8 ft. 
Six ‘f bd llin. x 44 ft. New Spencer. 
Four * ss Tin. xSvet. 6s 
; One Planer, 32in. x 8ft. Wood & Light. 


| One 26in. x7 ft. New Haven. New. 
}One * 20in.x 44 ft. Putnam, 

1Opne * iSin. x 3 ft. a 

|One ‘* 15in. x 3-ft. Matteawan. 


One 2 Spindle Profiler. Wood & Light. 
Two B rowh & Sharp Universal Millers 


Six Newell Punch Presses, 
One No, 3 Wilder P unc h Press, 
One No. 4 a6 66 
One No. 6 Wilder Shear. Geared, new. 
One No. 3 Wilder Bar Iron Cutter. New. 
One 10 H. P. Baxter Engine 
Seven Stephens Vises. Also, Parker Vises. 
Belting, Shafting and Miscellaneous Macninery. 

We will also have ready to deliver in 30 days New 
Ames Mfg. Lathes as follows: 
Two Engine Lathes, 22 in. x I0 ft, 
Four ‘ 24 in. x 12 ft. 
Six a a 28 in. x 14 ft. 


E. P. BULLARD, 
(4 Dey Street, New York. 


Geared, 
Geared, 


New. 
New. 





MACHINIST. 


Empire Portable | 


THE BEST IN 





Compound Lever 


and | 


THE WORLD. 


HALL’S PATENT 


Cutting Nippers. 


Every pair Warranted to Cut Steel Wire. 


Manufactured 


A. GUSTA M, Gene 


| For sale 


ENTIRELY 


THE INTERCHANGEABLE TOOL 


ral Agent, 


by all dealers in Machinists’ Tools and Hardware, 


FITCHBURG STEAM) Worn or Damaged Parts can be replaced at a trifling cost. 


OF STEEL by 


COMPANY, 
32 Howard St., N. Y. 


Send for Price List, 





TO STEAM USERS. co: 


Save Fue! and Money. 


Obtain regular speed, and prevent explosion by using 


PEERLESS DAMPER REGULATOR, 


the greatest fuel-saving appliance ever invented. Ad- 
jJustable to any pressure. In ordering mention 
pressure. Illus. catalogue sent on gs eye We 


setit up and guarantee performance. Price, 5.00, 


AMERICAN STEAM APPLIANCE co. 
SOLE MANUFACTURERS, 
13 and 15 Park Row - NEW YORK, 


$7 





ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true, 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 


Pearl Stroet, 





84 





Brooklyn, N. Me 





RVUEEWNER é& DVUNWN, 
Schuylkill Falls, Philadelphia. 





Sole manufacturers of the Excelsior Steet Tube 
Cleaners. Price, $1.00 per inch. Send for Circular con- 


taining names of users who consider it indispensable. 











~ Improved Seli-Regulating, Storm-Detying 
WIND MILL. 


The only Mill embracing all the recent 
improvements. Received Silver Medal at 
Paris Exposition in 1878. Five hundred in 
operation in the vie inity of New York. 
Every one warranted as to durability and 
quantity of water which can be pumped 
to any required height, from any location. 
The cost is small, compared with that of 
any other device — in use. Address, for 
( atalog ues, A. J. CORCOR AN, 76 
John St., New York. 








| 
\MAITE é& BODLEaT CoO. 
CINCINNATI, O. 
Manufacturers of Wilson’s Patent Free Open Double 
Disk 


EVER VALVE, 
for Steam or Water, from 1)" to 6”. This valve has 
peculiar merits as athrotile valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 





Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, - Chicago, Il. 


Sole agents for the *“* Tanite”’ EF mery Wheels and Grind- 
ing Machinery De Ps ‘rs in Screw acting Lathes from #50 





| to $15 4), with foot power, Small Amateur Lathes, Taps and 
| Dies, “Twist Drills,’ Machine Screws, “*Grobet Swiss 
| Files,” Machine B its, Stubs’ Steel Wire, Brown & Sharpe 

Ts ols, Emery,Crocus and Comp sition, Rouge, Drop Forged 


Lathe, Clamp and Die Dogs, Chucks, Wrenches, Hand and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
| Pliers, Calipers, Slide Rests, Steel Rules, Micrometer 
| Calipers, Speed Indicators * Metallic Corrugated Packing” 


for steam, air, gas or wi ater joints, Steeline for hardening 
purposes, Upright and Hand Drills, Belting and Packing, 
| Walrus Wheels, **Monk’s Moulders’ Tools, " £c., &c 





THE DIXWELL IMPROVEMENTS 


| 
| 
| For working Evgines with 
ls 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise fav- 
| orable to economy, to 2.5 lbs. of coal per I. H. P. per 
hour, and in condensing engines to 1.75 Ibs. of coal 
per 1 H. P. per hour. 
| Prevent the waste from Cylinder Condensation, 
| which, tests show, amounts in every engine running 
| to from 2010 40%, 
| We will test, free of charge, engines now running, 
| and show parties desiring to examine the Improve- 
| ments how much they can save. 
CEO. H. BARRUS, Agent, 
553 Shawmut 


| Send for Circular and Pamphlets. 


dve., Boston, 








W. BARNET LeVAN, 


Mechanical & Consulting Engineer, 
3607 Baring 8t., Philadelphia, Pa. 


‘THE .FAR- FAMED 


(a. 
AME TOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


CLARK’S RUBBER WHEELS. 


This wheel is the best now 
in the market, and is attract- 
ing the attention of large 
manufacturers on account of 
the great saving of floors, 
which is ten times greater 
than the extra cost of this 
wheel. 

Adapted to all purposes, 
viz.. warehouse trucks, plat- 
form trucks, boxes, 
baskets and heavy casters. 
For full particulars, address 


GEO. P. CLARK, Windsor Locks, Conn. 
WM. H. EDDY, 


MASS. 


SENB FOR PAMPHLET 
‘3sn NI OGNVSNOHLNIL 








scales, 








WORCESTER, 


Manufacturer of 


ti do Ss & 


TWIT DRILL GRINDING AGEING, 


Grinds Drills to the same shape as the best Ma 
chinists do by hand. No skilled workman needed 


to use it, 

Refers to David W. Pond, Worcester, Mass.; N. 
B. Cushing, Jersey City, N, J.; W. H. Lewis; M. M. 
Kingland. N. J., and Hill, Clarke & Co., Boston, 


Mass. Write for prices and description. 





| 


STRONG’S PATENT 


Feed Water Heater and Filter, 


MANUFACTURED BY 


I. P. MORRIS CO., 


SALES 
KELLY & LUDWIG, ee 
720 to 724 Filbert Street, 
Philadelphia. 
CUMMINGS & GRAY, 
Cincinnati. 


McAFEE, 


210 Spear St., 


COPELAND, 
80 Courtlandt Street, New York. 


WHEELER & CO., 
San Francisco, 


PHILADELPHIA. 


AGENTS: 


MORTON, REED & CO., Baltimore 
FRANK H., PO 
709 fe oe St., St. Hovis 
GRAY & EVERSON 


Pittsburgh, 








16 AMERICAN 


BROWN & SHARPE M'F’G CO. 


— mm & 


° N ‘ MANUFACTURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal ae Machine, with 
such enlargement of the whole machine and its parts 
as would best adapt it fur the class of work to be 
done, The cone has three diameters, each 33g inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes of feed. The spindle boxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 
vided with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outerend. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 6% inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 1l inches. The spiral bed can be set at angles of 
85° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 114 inches. 

2" Illustrated Catalogue sent per mail on appli- 
cation. 








FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


PODGES cre rs, AN RA, 


Having introduced many novel and valuable improvements into the construction of SHAPING, SLOTTING, 
BORING and PLANING MACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operatione of turning, 
drilling, eat I planing and shaping, or slotting, can all be performed with a , oe saving of ‘time a 
labor. It will found worth any purchaser’s while to examine our new meth of screw-cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least sible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 feeds without _. gears. Send for 
Catalogue. FRED’K B. MILES. 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. Recommended by Insurance 
Companies. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running smal! Shops, etc. 

2,4 and 7 H. P. and upwards. Built by 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


STEAM 


Pumping Machinery 


For ary Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping 


SEND FOR CATALOCUE 


THustrating every variety of 


STEAM PUMPING MACHINERY, 

















hs and Prices furnished on appli- 





O. W. FIFIELD, Manufacturer of ENGINE LATHES from 








ae 
oa 
Cope & Maxwell Mf’ g CO. |:5 
HAMILTON. OHIO. aa 4 
BS 
Machines Send for X 
at reduced our new ea 
prices, Illustrated 5s 
and Catalogue 33 
Wheels Weissport, Ong 
guaranteed Penn. C55 








JACK SCREWS, BOLTS, NUTS & WASHERS, 


ALBERT BRIDGES. 46 Bs Pini Street, New York. 
Babcock & Wilcox Waler-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 


In sections easy of transportation. No bolted, screwed 
or packed joints, All joints made by expanding wrought 
a tubes into bored holes. Can be erected or repaired 

by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tuel. Steady water 
line and dry steam. No leaks trom unequal expansion. 
=~ id steaming. Highest attainableeconomy. Centen- 
Exposition Medal awarded this boiler tor highest 
conmaunr and efficiency on test. 
Illustrated Circulars and other desired information 


pay oo rnished. 
Am OO SE derlant Boe Mew Wock” 
9 OW FOF. 
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THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MACHINISTS’ TOOLS, 


FOR ee GUN & SEWING MACHINES 


MAKE SPECIALTIES OF 


Nerew Thread Cutting Machinery, 
SCREW PLATES, 
Hand and Power Bolt Cutters, 


with Adjustable Dies, made with 


Interchangeable Chases, 
Single and Double Head Open Dies, 
Bolt Cutters, 

Nut Tapping Machines, Hand, 
Machine Nut, Machine Screw, Pipe, 
Pulley, Stay Bolt, and 
Hob Taps. 





NationaAL Bout CuTtTeR, DouBLE HEAD. 
Send for Mllustrated Catalogue and Price Lists. 


THE BILLINGS & SPENCER CO. 


HMARTFTORD, OT. U. S&S. a. 


Manufacturers of the 
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BARWICK PATENT WRENCH & PIPE TONGS, Combined. 
Pipe Tongs, Screw Wrench and Coupling Pliers, all in one Tool. 
Will not crush a pipe. Adapted to any shaped object, round, square, flat or oval. Always ready for their 
work without altering or changing any of the parts. Drop Forged from best Norway Iron and Bar Steel. 


PERIOCON LIST. 


No.0. Nickel-plated, takes from No.7 Wire to W inch Pipe..............ececcccccccccccecs cas ianeamcuae 
“* 1, Finished and Polished, takes from Gas Burner to % inch Pipe..............ceceeceeeceeeee qecees 2.50 
si . Ground and Finished takes from % inch to 1 % inch sg ‘ipe debe 60.006 000 ss sesiccecesrendecaqqrses 4.00 
“ “ 1 
“ty. RO ee ae 


i Steel 7 Lron Dro) rope onging ngs of Sue tad sree Geaceiption for Gane Pistol, p Bowing Machines, Sita Tools 





Cz GEARS of all i? oat 

















kinds, Iron or Brass. 
for Circular. oo oa 
der. Models and light Machin- 
ery, Water ree han om 
Bewing Mac! 
B. GRANT, 100 SBoresly Street, 
Boston. 
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PRICES REOUCED. SEND FOR NEW CATALOGUE on 2 
CLAY TON STEAM PUMP WORKS, a 
14 AND 16 WATER STREET, BROOKLYN.N.Y. aa) z 








GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 


BROOKLYN, N. Y. 
Manufacturers of all kinds of 


Presses, Dig and Special Machinery 


FOR WORKING SHEET METALS, &e. 
FRUIT AND OTHER CAN TOOLS. 











J.M.CARPENTER 


=] 729010 


PAW TUCKET.R.I. 





Manufacturer of TA PS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDABD GAUGES, from} to8 inch. 
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